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here  is  a  decided  need  for  this 

Modern  Diesel  Engine 


duty  in  continuous  service.  This  is  a  four¬ 
cycle  direct-injection  engine,  built  in  2,  3,  4, 
5  and  6  cylinder  sizes,  50  hp.  to  150  hp.  Write 
for  Bulletin  S-^oo-B^. 


A  relatively  small  companion  to  the  large 
Worthington  Diesels,  this  engine  meets 
a  real  need  in  many  industries. 

For  small  municipal  power  plants;  indus¬ 
trial  plants;  airports;  water  works; 
miscellaneous  pump,  compressor 
and  other  industrial  drives;  and 
night  or  peak  loads  in  large  power 
plants  ...  it  is  capable  of  heavy 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Wtrikt  Harrrttm.  N.  J.  Ctmeimmatt.  Oktt  Buffalo.  S  V  Hohoke.  Mats. 

Executive  Offices:  2  Park  Avenue  New  York,  N  Y 
GENERAL  OFFICES:  HARRISON.  N  ) 

Dutnet  Sales  Offues  and  Representatties. 

ATLANTA  <:Ht<'AG<»  OALLA.H  XL  PA^I  L4IS  ANGKLk.^  PHILAKALPHIA  '*'t  PAUL  StATTLS 

nOMToN  riNCINNATI  DKNVKR  HOUSTON  NKW  ORLKANS  PtTT^HURGH  SALTLAKKLTTT  TUL-SA 

•  UrrALO  L'LKVKLANb  UlcrROIT  fcANSAXrrry  NKVV  VOKA  ^  LUUIS  SAN  FRAN€f%Cn  WASHINGTON 

Branch  Offices  er  Kepreftmlatitet  in  Pnnapal  Oim  of  all  Fertitn  Cossnirtes 


J^iterature  on  request 


WORTHINGTON 


CfF.  SOiL  JR£Ai \H-.\r  UKW  QROVS‘0  KiitSTAmC 
::i:Afl/MAy  COPPER  TVBE  GROUND  RODS  '' 


Tmovqn 


METROPOLITAN  DEVICE  CORPORATION 


ijyi  ATLAKTIC  AVE.  BROOKLYN,  N.  v. 


Cl  S04 -COPPER  SLXPH.ATE 


.\V  CL  “COMMOV  SALT 


CACL.-tCALCIL^M  CHLORIDE 


MD.C.  1930 


WEIGHT  OF  SOLID  SALTS  IN  GRAMS 


Protection  demands 


ow  your  grounds 

Ikised  upon  results  shown  bv  abvne  'iirves,  1  ^  ^  ■' 

sulphate  solution  havin'T  Z  to  :ren;4ih,  and  according  t 

^  field  ceniditions,  will  treat  a  split  ***  in  thi*  ;^roiind  10  i*  !« 
diameter  and  will  rediire  tlie  resistane;  from  80  ri>  i  S  oh**'-' 

It  will  pay  you  to  eliminate  guesswork  and  use  a  positive  method  for 
obtaining  desired  ground  resistances.  This  you  can  do  with  the 
Murray  (k)pper  Tube  Ground  Rod. 


Consider  these  facts 


■ground  resistance  variations  can  be  regulated, — whether 
due  to  drought  or  soil  conditions. 

■direct  treatment  of  the  ground  is  provided, — treating 
solution  is  simply  poured  into  the  tube, — no  preparation 
of  soil  external  to  rod  required. 

■the  copper  tubing  alone  remains  in  the  ground, — the 
resizlt  is  a  rust-proof,  corrosion-proof,  long  life  ground. 

-they  are  easily  driven, — the  driving  rod  is  used  with  pile 
driver  effect. 

■but  one  driving  rod  is  needed  for  every  fifty  rods,  trans¬ 
portation  charges  are  small  based  on  practically  copper 
tubing  only. 

8  page  booklet  on  request 
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LINING  ARMOR 


Name 


Address 


THE  OKONITE  /  /COMPANY  ANNOUNCES 


Iboth  are  brake-lining 
[built  to  resist  wear 


OKOLAST 


—  OKONITE 
INSULATION 


< - WOVEN 

SEINE-TWINE  COVERING 


THE  OKONITE  COMPANY 

PASSAIC,  N.  J. 

Gentlemen : 

I  want  to  see  how  brake-lining  is  applied  to 
your  OKOLAST  TREE  WIRE  to  protect  it  from  wear. 
Kindly  send  me  a  sample  cut  back  to  show  how 
it  is  made. 


Department 


Company 


No.  and  Street 


City  State 


E.  WORLD  3-14-31 


(IT  LASTS ) 

A  Tree  Wire  Armored 
with  Brake-Lining  . . . 


■  J  The  abrasion-resistant  outside  covering 
^1  (1)  of  OKOLAST  is  a  very  tough  impreg¬ 

nated  fabric  of  specially  treated  seine 
twine  and  is  proof  against  the  elements. 

The  protective  armor  (2)  of  OKOLAST  is  actu¬ 
ally  a  special  brake  lining  wrapped  over  the  in¬ 
sulation  to  protect  it  from  wear.  Like  automobile 
brake-lining  it  is  made  to  stand  almost  endless 
abrasion. 

This  combination  added  to  the  OKONITE 
rubber  insulation  (3)  gives  a  three-fold  protec¬ 
tion  against  the  severe  service  to  which  tree 
wire  is  subjected. 

Filling  out  and  mailing  the  coupon  at  the  left 
will  bring  you  a  sample  of  this  super  tree  wire 
and  descriptive  bulletin. 


THE  OKONITE  COMPANY 

Founded  1878 

THE  OKONITE-CALLENDER  CABIE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES: 

NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  ST.  LOUIS  BOSTON 

ATLANTA  BIRMINGHAM  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.,  Philadelphia,  Pa.  F.  D:  Lawrence  Electric  Co.,  Cincinnati,  O 
Canadian  Representatives:  Cuban  Representatives: 

Engineering  Materials,  Limited,  Montreal  Victor  G.  Mendoza  Co.,  Havana 
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Wide  World  Pnotoe 

Although  not  appearing  on  the 
balance  sheet,  the  greatest  asset 
of  the  Bell  System  is  the  skill, 
energy  and  character  of  the  hun¬ 
dreds  of  thousands  of  men  and 
uomen  nho  make  up  its  organi¬ 
zation,  riuho  have  during  the  past 
year  rendered  a  more  efficient 
service  than  ever  before. 

WALTER  S.  GIFFORD, 
President, 

American  Telephone  & 
Telegraph  Company. 


-New  York  State  link  assured 
as  transmission  tie  for  New  York 
Edison  and  Niagara- Hudson  is 
agreed  upon.  Work  to  start  at 
once  on  construction  to  bring 
financial-engineering  unity  under 
F.  L.  Carlisle — p.  478. 


-Cleveland’s  newest  station, 
Ashtabula,  closely  follows  design 
of  Avon.  Here  50,000-kw.  instead 
of  35,000-kw.  generating  units 
have  been  used  and  refinements  in 
earlier  engineering  incorporated 
tc  advantage — p.  504. 


Oregon  gets  a  one-man  commission 


-Oregon  reforms  its  regulation 
of  public  utilities,  bids  farewell  to 
its  public  service  commission  and 
appoints  a  single  commissioner 
with  special  mandate  to  back  up 
consumer  and  public  interests  as 
election  aftermath — p.  481. 


-Seattle  loses  superintendent 
of  municipal  light  department  as 
Mayor  “fires”  J.  D.  Ross,  one  of 
country’s  most  capable  municipal 
engineers,  for  alleged  inefficiency, 
extravagance  and  failure  to  co¬ 
operate — p.  478. 


Comerford  explains  stock  “write- up'' 


-New  England  group  write-up 
of  $17,412,290  charged  by  Federal 
Trade  examiner,  explained  by 
President  Comerford  as  additional 
value  due  to  natural  enhancement 
and  undistributed  profits — p.  479. 


— Electric  utilities  in  Europe 
expand  as  international  capital 
speeds  development  of  resources 
and  markets.  Holding  companies 
of  European  rather  than  American 
style  involved — p.  508. 


Networks  promise  marked  economies 


-Network  trend  is  under  way. 
Through  mass  production  and 
standardization  marked  economies 
are  promised.  Boston  and  Pitts¬ 
burgh,  adopting  this  plan,  show 
savings  of  20  and  40  per  cent 
respectively  in  4-kv.  systems — 
pp.  492.  496,  500. 


-Power  practice  revolution? 
Engineers  developing  vacuum 
tubes  of  three-element,  mercury 
and  hot-cathode  types  foresee  many 
changes  as  imminent  in  trans¬ 
mission,  interconnection,  under¬ 
ground  and  industrial  engineering. 
In  developmental  stage — />.  488. 


Metropolitan  New  York-Upstate  Inter 
connection  Becomes  Adopted  Plan 


Ripening  of  long-mooted  plans  to 
interconnect  the  Niagara- Hudson 
and  New  York  City  transmission  sys¬ 
tems  led  this  week  to  authoritative  an¬ 
nouncement  that  this  policy  is  now 
definitely  accepted  by  the  two  great 
systems  and  will  reach  the  stage  of 
construction  when  the  necessary  pre¬ 
liminary  steps  concerning  the  acquisi¬ 
tion  of  right-of-way  and  other  details 
shall  have  been  accomplished. 

The  Niagara- Hudson  is  to  build  a 
110-kv.  line  from  the  Greenbush  substa¬ 
tion,  south  of  Albany,  to  Poughkeepsie, 
where  it  will  connect  with  a  132-kv. 
line  running  to  the  Dunwoodie  substa¬ 
tion  of  the  Edison  system  in  Yonkers. 
A  line  already  runs  from  Greenbush  to 
Poughkeepsie,  but  its  voltage  is  only 
66,000.  Two  132-kv.  lines  already  link 
the  Dunwoodie  substation  with  the  main 
power  plants  of  the  Edison  system,  and 
the  Greenbush  substation  also  is  con¬ 
nected  with  lines  stretching  from  Ni¬ 
agara  Falls  to  the  Massachusetts  state 
line. 

The  total  distance  between  the  Green- 
hush  and  Dunwoodie  substations  is  110 
miles.  Existing  interconnections  with 
Connecticut  and  New  Jersey-Pennsyl- 
vania  power  companies  at  Poughkeepsie, 
where,  it  is  understood,  the  Niagara- 
Hudson  will  build  an  important  substa¬ 
tion,  will,  it  is  predicted,  be  increased, 
giving  the  plans  for  extension  an  inter¬ 
state  scope. 

The  Greenbush  substation  is  near  the 
eastern  end  of  a  state-wide  system  of 
high-tension  lines  stretching  from 
Niagara  Falls  to  the  water-power  sites 
in  the  Upper  Hudson  Valley.  At  some 
points  five  transmission  lines  run  almost 
abreast.  This  network  connects  at 
Syracuse  and  Utica  with  another  net¬ 
work  stretching  west  of  the  Adiron- 
dacks  to  the  St.  Lawrence  River  and  at 
Bufifalo  with  a  network  running  south 
to  the  Pennsylvania  border. 

The  group  of  transmission  lines  de¬ 
scribed  is  linked  with  the  Associated 
Gas  &  Electric  properties  in  central 
New  York  and  adjacent  states,  and  with 
other  power  systems  in  Pennsylvania, 
New  Jersey  and  New  England. 
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marily  discharged  by  the  Mayor  of  the 
city,  Frank  Edwards.  Mayor  Edwards 
alleged  as  the  reason  for  this  action 
that  Mr.  Ross  had  been  inefficient,  dis¬ 
loyal  to  the  city’s  best  interests,  ex¬ 
travagant  and  wasteful  in  the  use  of 
public  funds  and  had  failed  to  co-operate 
with  the  Board  of  Public  Works,  the 
City  Council  and  the  city’s  executive 
head.  The  Mayor  subsequently  named 
A.  F.  Marion,  chief  engineer  Pacific 
Coast  Company,  to  succeed  Mr.  Ross, 
but  this  appointment  must  be  approved 
by  a  two-thirds  vote  in  the  Council  be¬ 
fore  becoming  effective. 

The  Mayor’s  action  was  taken  on  the 
eve  of  a  city  election,  held  on  Tuesday, 
in  which  the  dominant  issue  was  an 
amendment,  sponsored  by  Superintend¬ 
ent  Ross  and  opposed  by  the  Mayor,  to 
permit  the  city  light  department  to  set 
up  and  maintain  its  own  engineering 
department.  This  amendment  carried 
by  27,890  to  25,911,  and  the  entire 
Council  slate  opposing  Ross  was  de¬ 
feated.  As  a  result  talk  of  a  recall  of 
the  Mayor  is  heard. 

Mr.  Ross,  who  enjoys  well-earned 
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prominence  among  municipal-plant  ex¬ 
ecutives  and  engineers,  had  been  with 
the  department,  of  which  he  is  regarded 
as  the  founder,  for  26  years.  He  denies 
the  Mayor’s  allegations  and  says  that 
his  summary  discharge  was  an  outcome 
of  the  political  situation. 

T 

F.  D.  Comerford’s  View  of 
New  Ensland  ^^Write-up^' 

Testimony  given  on  March  6  by  R.  Ih 
Barnes  before  the  Federal  Trade  Com¬ 
mission,  for  which  he  is  an  examiner- 
accountant,  in  the  course  of  the 
commission’s  inquiry  into  the  financial 
set-up  of  the  New'  England  Power 
Association,  included  a  statement  to  the 
effect  that  when  the  association  was 
formed  in  1926  it  acquired  common 
stocks  valued  on  the  books  of  the  New 
England  Company,  predecessor  holdin,tj 
company,  at  $14,554,800.  This  value, 
Mr.  Barnes  testified,  “was  immediately 
w’ritten-up  to  $31,967,090,  or  a  net 
w'rite-up  of  $17,412,290  in  value  of 
securities.” 

In  a  statement  to  newspaper  re¬ 
porters,  Frank. D.  Comerford,  president 
of  the  New  England  Power  Association, 
commented  on  Mr.  Barnes’  character¬ 
ization  of  the  figure  difference  as  a 

T  T 


Seattle's  Mayor  ^Tires^^ 
Superintendent  Ross 

A  SENSATION  WAS  CAUSED  in  political 
and  power  circles  in  Seattle  on  Monday 
of  this  week  by  the  new's  that  Superin¬ 
tendent  I.  D.  Ross  of  the  municipal 
lighting  department  had  been  sum- 


Left  to  right — S.  G.  Hibbeii.  manager  commercial  engineering  department, 
Westinghouse  Lamp  Company ;  Captain  Danenhovver  and  Chief  Engineer 
Gallagher  of  the  Nautilus :  E.  W.  Beggs,  Westinghouse  underwater-lighting 
specialist :  Commander  Wilkins. 

Five-thoiisand-zvaft  lamps  like  that  shozvn  zvill  guide  Sir  Hubert 
Wilkins  in  the  submarine  Nautilus  through  polar  waters  next  summer. 
The  lamps  withstand  a  pressure  of  100  lb.  per  square  inch  (equivalent 
to  underwater  pressure  at  200  ft.  depth),  produce  about  1,000,000  cp. 
and  project  a  100-ft.  beam. 
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ANOTHER  HIGH-HEAD  TURBINE  FOR  OAK  GROVE 


No.  2  unit  in  the  Portland  General  Electric  Company’s  Oak  Grot'e 
plant,  on  the  Clackamas  River,  has  begun  regular  operation.  It  com¬ 
prises  the  right-hand  addition  to  the  power  house  and  the  right-hand 
penstock.  A  second  30,000-kva.  G.E.  generator  and  40,000-hp.  Pelton 
reaction  turbine  7t’cre  added.  Operating  head  is  849  ft. 

T  T  T 


“write-up.”  Mr.  Comerford’s  statement 
was  as  follows: 

The  stockholders  of  the  old  New  Eng¬ 
land  Company,  which  held  properties  and 
shares  of  other  companies,  sold  these  as¬ 
sets  to  a  new  group,  including  New  York 
interests.  Stone  &  Webster  and  others, 
for  a  price  in  excess  of  the  value  carried 
on  the  books  of  the  old  company.  The 
additional  value  placed  on  these  assets  by 
the  new  owners  represented  largely  a  natu¬ 
ral  enhancement  but  partly  reflected  earn¬ 
ings  left  in  the  company  over  a  long  pe¬ 
riod  of  years  and  not  declared  out  in  divi¬ 
dends.  The  books  of  the  old  company 
largely  represented  values  determined  fif¬ 
teen  or  twenty  years  ago.  The  new  own- 
e's,  after  careful  examination  by  engineers 
and  other  experts,  invested  $20.500,0[)()  cash 
in  the  new  company  which  was  used  for 
expansion  purposes. 

.\t  a  later  hearing  Mr.  Barnes  traced 
the  transactions  which  led  to  the  control 
of  two  Rhode  Island  public  utilities  by 
the  New  England  Power  Association, 
testifying  that  there  was  a  “write-up” 
of  $20,469,857  during  transfer  of  assets 
of  the  Narragansett  Electric  Lighting 
Company  from  one  holding  company  to 
another  until  they  finally  rested  in  1927 
with  the  Narragansett  Electric  Com¬ 
pany,  New  England  Power  Association 
subsidiary. 

Carl  S.  Herrmann,  treasurer  of  the 
association,  issued  a  statement  in  reply. 
"The  properties  were  purchased  by  the 
United  Electric  Power  Company,”  he 
said.  “Values  of  the  property  so  pur¬ 
chased,  as  set  up  on  the  books  of  the 
purchasing  company,  were  based  on  ap¬ 
praisals  by  Messrs.  Jackson  &  Moreland 
of  Boston  for  the  company  and  by 
•Messrs.  Sloan  &  Cook  of  Chicago  for 
the  Rhode  Island  Public  Utilities  Com¬ 
mission.  The  commission  fixed  the 
value  of  the  assets  in  authorizing  the 
issue  of  securities  by  the  new  purchasing 
company,  after  a  public  hearing,  all  of 
which  appears  in  a  certified  copy  of  the 
order  which  is  in  the  records  of  the 
Federal  Trade  Commission.” 

T 

Oklahoma  Men  for  Public 
Information  Campaign 

-A  TWO-DAY  CONVENTION  of  the  Okla¬ 
homa  Utilities  Association  on  Tuesday 
and  Wednesday  passed  resolutions  fa¬ 
voring  the  appointment  of  a  public  pol¬ 
icy  committee  and  the  proposed  public 
information  campaign  recommended  by 
the  public  relations  division  of  the  as¬ 
sociation.  Prominent  national  and  local 
utility  executives  spoke  at  the  sessions. 

Officers  elected  were :  President,  S.  I. 
McElhoes,  Oklahoma  City,  vice-presi¬ 
dent  Southwestern  Light  &  Power  Com¬ 
pany:  first  vice-president,  R.  J.  Ben¬ 
zol,  Oklahoma  City;  second  vice-presi¬ 
dent,  H.  L.  Montgomery,  Bartlesville: 
treasurer,  R.  Emerson,  Oklahoma  City 
t  re-elected  1  :  manager,  E.  F.  McKay, 
Oklahoma  City  (re-elected). 


Power  Systems  Unharmed 
by  Widespread  Storm 

Despite  Weather  Bureau  reports  of 
a  relatively  severe  storm  of  wind,  rain 
and  snow  (separately  or  combined) 
stretching  northeast  from  Missouri  to 
the  Atlantic  Coast,  Electrical  World 
inquiries  throughout  the  storm  path 
have  been  met  by  the  statement  that 
injury  to  electrical  systems  was  virtually 
non-existent  or  trivial  and  that  rapid 
resumption  of  service  in  the  few  cases 
of  interruption  involved  no  unusual 
problems  and  entailed  no  extraordinary 
exertion. 

Such  reports  have  been  received  from 
the  New  England  Power  Association, 
the  Buffalo,  Niagara  &  Eastern  Power 
Corporation,  the  Public  Service  Electric 
&  Gas  Company  (New  Jersey),  the 
Philadelphia  Electric  Company,  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power 
Company  (Baltimore),  the  Public  Serv¬ 
ice  Company  of  Northern  Illinois,  the 
Iowa  Power  &  Light  Company,  the 
Milwaukee  Electric  Railway  &  Light 
Company,  the  Cleveland  Electric  Illu¬ 
minating  Company,  the  Consumers 
Power  Company  and  the  Tennessee 


Electric  Power  Company.  The  Con¬ 
sumers  Pow'er  reports  normal  operation 
in  the  lower  Michigan  peninsula,  with 
four  to  sixteen  inches  of  snow  and 
fairly  high  winds  but  no  sleet. 

Falling  trees  and  heavy  snow  inter¬ 
rupted  distribution  in  the  Rutland  dis¬ 
trict  of  the  Central  Vermont  Public 
Service  Corporation  on  Sunday  night, 
300  services  being  affected  and  150 
poles  going  down.  One-third  of  the 
load  at  Rutland  was  lost,  but  intercon¬ 
nection  prevented  the  city  from  being 
at  any  time  without  electricity  and 
nearly  all  the  circuits  were  in  order 
by  Tuesday  night.  Little  interruption 
took  place  on  the  system  of  the  Public 
Service  Company  of  New  Hampshire. 

Transmission  lines  as  a  whole  stood 
up  against  the  storm ;  but  it  was  again 
made  manifest  that  the  operating  depart¬ 
ments,  philosophically  inured  to  battle 
with  the  elements  year  in  and  year  out, 
take  the  maintenance  of  service,  what¬ 
ever  the  weather  conditions,  as  all  in 
the  day’s  work. 

In  cities  along  the  seaboard  subjected 
to  unusual  tides  or  where  the  rainfall 
was  abnormal  subway  transformers 
proved  great  trouble  averters,  obviating 
damage  from  the  filling  of  manholes. 
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Power  and  Resulation 
in  State  Lesislatures 

ALABAMA.  —  Electric  utilities  in 
Alabama  will  be  subjected  to  an  ex¬ 
amination  of  their  valuations  for  rate¬ 
making'  and  tax-paying  purposes  and 
their  stock  issues  under  a  joint  resolu¬ 
tion  passed  by  the  two  houses  of  the 
Legislature.  A  special  committee  for 
this  purpose  ,was  set  up  by  a  vote  of 
69  to  4  in  the  House  and  a  unanimous 
vote  in  the  Senate.  Appointment  of 
the  committee  followed  charges  by 
legislators  that  there  is  a  vast  differ¬ 
ence  in  the  valuation  of  the  Alabama 
Power  Company  for  rate-making  pur¬ 
poses  and  the  valuation  for  tax-paying 
I)urposes. 

ARKANSAS. — The  proj  ^sed  tax  on 
electric  power  has  aroused  vigorous  op¬ 
position  in  five  counties  which  await  the 
White  River  development,  on  which  it  is 
planned  eventually  to  spend  $43,000,000. 
Fear  is  expressed  that  passage  of  the 
law  imposing  the  tax  will  bring  the 
abandonment  of  the  project. 

IDAHO. — The  regular  legislative 
session  is  over,  but  Governor  C.  B.  Ross 
immediately  convened  an  extra  session 
to  which  he  sent  a  message  on  taxation 
urging  among  other  things  the  levying 
of  a  special  tax  upon  electrical  energy 
generated  from  natural  resources. 

ILLINOIS. — Repeal  of  the  law  creat¬ 
ing  the  Illinois  Commerce  Commission 
is  sought  in  a  bill  introduced  in  the 
Legislature  by  Representative  P.  J. 
Breen.  “It  is  time  we  went  back  to 
the  old  system  of  home  rule  over  our 
utilities,”  he  explained. 

INDIANA. — The  legislative  session 
has  ended  by  statutory  limitation.  The 
Senate  bill  designed  to  make  state  regu¬ 
lation  of  public  utilities  more  stringent 
was  killed  in  the  House,  the  votes 
of  64  members  of  the  Democratic  major¬ 
ity  l)eing  cast  for  indefinite  postpone¬ 
ment.  This  bill  passed  the  Senate  on 
January  28  with  only  three  votes 
against  it.  A  House  bill  requiring  elec¬ 
tric  power  companies  to  extend  their 
service  to  residents  along  any  public 
highway  upon  petition  of  5  per  cent  of 
such  residents  if  the  petitioners  would 
pay  the  cost  was  also  killed  by  indefinite 
postponement.  The  bill  imposing  a  tax 
on  electric  power  of  0.25  cent  a  kilowatt- 
hour  if  the  price  were  less  than  2  cents 
and  2  cents  a  kilowatt-hour  if  more 
was  another  pigeonholed  indefinitely. 
The  Dennigan  bill,  which  would  pro¬ 
hibit  public  utilities  -from  selling  appli¬ 
ances  and  products  not  manufactured 
by  them  and  which  would  restrict  the 
utility  companies  of  Indiana  from  buying 
materials  and  supplies  from  corpora¬ 
tions  in  which  their  officers  and  directors 
are  interested,  passetl  the  Senate  by 
26  to  18,  but  not  the  House. 


KANSAS. — The  bill  conferring  ju¬ 
risdiction  over  public  utility  holding 
companies  upon  the  Public  Service 
Commission  has  now  been  passed  by 
the  House  and  sent  to  Governor  Wood¬ 
ring  for  his  approval.  The  measure 
provides  that  no  foreign  holding  com¬ 
pany  shall  acquire  control  of  a  local 
public  utility  without  first  agreeing  to 
submit  to  the  commission  in  the  matter 
of  rates  and  other  transactions  affecting 
the  operating  company.  Management, 
engineering  and  similar  contracts  are 
made  subject  to  the  approval  of  the 
commission.  The  Senate  has  passed  the 
bill  already  approved  by  the  House  pro¬ 
hibiting  utilities  from  merchandising, 
and  it  has  gone  to  the  Governor. 

MINNESOTA.— The  Stockwell  bill 
to  permit  municipal  lighting  plants  to 
sell  energy  to  adjacent  communities  re¬ 
ceived  preliminary  approval  from  the 
House  on  March  7.  In  the  Senate  a 
similar  bill  has  been  amended  to  require 
a  five-eighths  vote  of  citizens  before  ex¬ 
tensions  are  made.  The  aim  of  these 
and  other  bills  is  to  build  up  a  network 
of  connected  municipal  plants  which  at 
some  future  time  could  be  taken  over 
by  the  state  through  a  fifty-mill ion- 
dollar  bond  issue.  A  proposed  constitu¬ 
tional  amendment  for  submission  next 
year  would  authorize  the  state  to  acquire 
and  develop  water-power  resources, 
operate  auxiliary  steam  plants  and  pro¬ 
duce  and  distribute  electricity  to  the 
general  public  and  municipal  plants 
anywhere. 

MISSOURI. — The  valuation  of  pub¬ 
lic  utilities  fixed  by  the  Public  Service 
Commission  for  rate-making  purposes 
shall  be  used  by  the  State  Tax  Com¬ 
mission  as  the  basis  for  assessing  the 
utilities  for  taxation  purposes  under  a 
bill  engrossed  by  the  House.  That  body 
has  also  engrossed  a  bill  to  prohibit 
utilities  selling  appliances,  even  includ¬ 
ing  electric  light  bulbs.  A  Senate  bill 
would  give  the  Public  Service  Commis¬ 
sion  authority  to  delve  into  the  ultimate 
ownership  of  stock  and  to  understand 
more  thoroughly  the  intercorporate  re¬ 
lationships  of  operating  companies. 

NEBRASKA. — Senator  Wherry  has 
renewed  his  effort  for  a  law  forbidding 
electric  and  gas  companies  from  using 
more  than  one  rate  basis.  He  has  com¬ 
bined  two  bills  previously  introduced, 
one  of  which  had  been  killed,  which 
permit  the  collection  of  a  "minimum 
charge  and  the  sale  of  meters  or  other 
equipment  to  customers  and  performance 
of  labor  in  installing  equipment,  but  for 
each  service  performed  there  must  be 
an  exact  charge.  No  penalty  for  delin¬ 
quency,  no  service  charge,  no  meter 
rental  or  other  charge,  toll  or  penalty 
may  be  added. 

NEVAD.A.. — A  bill  has  been  intro¬ 
duced  to  prohibit  merchandising  by  a 
public  utility.  Exception  is  made  of 


AIRSHIPS  SAFEGUARDED 
BY  ELECTRICITY 


— By  Elding  Oallovay.  .V.  ) . 


Landing  and  leaving  of  all  airf'lanes 
at  Glendale,  Calif.,  is  governed  by 
colored  electric  signals  controlled 
as  shown. 

T 

“such  articles,  commodities  or  appliances 
as  may  be  necessary  for  use  in  the  con¬ 
ducting  of  its  business  as  a  business 
utility,”  and  provision  is  made  that  in 
towns  having  a  population  not  exceed¬ 
ing  1,500  and  in  combined  communities 
where  the  inhabitants  do  not  exceed 
5,000  the  Public  Service  Commission 
may  grant  the  right  to  engage  in  mer¬ 
chandising  for  a  period  not  exceeding 
one  year  at  a  time. 

NEW  YORK. — Thomas  F.  Conway, 
former  Lieutenant  Governor,  the  minor¬ 
ity  member  of  the  St.  Lawrence  Power 
Development  Commission,  has  sub¬ 
mitted  a  bill  embodying  his  views  to 
the  Governor  and  the  majority  legisla¬ 
tive  leaders,  who  it  is  predicted  will 
agree  on  the  final  form  of  the  St.  Law¬ 
rence  bill  and  thus  insure  its  speedy 
passage.  Nine  public  utility  bills  em¬ 
anating  from  the  office  of  Governor 
Roosevelt  were  introduced  on  March  12. 
One  of  these  bills  deals  with  control  of 
holding  companies,  another  defines  rate 
bases  along  “prudent  investment”  lines, 
and  a  third  provides  for  the  setting  np 
of  municipal  utility  districts,  on  voters’ 
petition,  to  own,  maintain  and  operate 
electric  or  gas  plants,  financed  throngb 
bond  issues.  Establishment  of  such  a 
district  must  be  ratified  at  a  public 
election. 

OHIO. — “Public  utilities  should  be 
taxed  neither  more  nor  less  than  other 
classes  of  property  or  business,”  the  Ohio 
subcommittee  on  public  utilities  of  tbe 
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MISSOURI’S  MAN-MADE  LAKE  SLOWLY  FORMS  IN  THE  OZARKS 


Courten  Stone  d  Webster  Bngineerino  Corporation 


The  Bagnell  Dam  of  the  Union  Electric  Light  &  Power  Company  on  the  Osage  River,  140  miles  west 
of  St.  Louis,  has  been  closed,  and  the  rising  water  zvhich  will  create  the  Lake  of  the  Ocarks,  largest  in 
Missouri,  tvill  soon  obliterate  the  county  town  of  Linn  Creek,  which  fought  for  its  life  in  vain.  Some  of 
the  eight  Westinghouse  27 ,500-kva.  umbrella-type  outdoor  generating  units  can  be  in  the  left  foregrottnd. 
They  zcill  be  driven  by  33.500-hp.  Francis-type  waterwheels  made  by  the  Allis-Chalmcrs  company. 
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FLOODLIGHTING  OMAHA’S  NEW  UNION  PASSENGER  STATION 


Two  1,000-watt  floodlamps  near  the  top  of  each  of  ten  tall  pylons  and  six  100-watt  lamps  in  ornamental 
fixtures  surmounting  every  pylon  shed  a  brilliant  illumination  on  Omaha’s  three-and-one-half-million- 
dollar  terminal  and  in  the  plaza  surrounding  it.  Interior  lighting  is  also  elaborate,  and  the  total  connected 

load  for  all  purposes  is  more  than  700  kw. 

T  T  T 


Hal  D.  Patton,  H.  H.  Corey  and  O.  C. 
Bortzmeyer,  tneinbers  of  the  former 
Public  Service  Commission,  ceased. 

The  clause  in  the  new  act  attempting 
to  make  the  new  commissioner  an  advo¬ 
cate  of  the  people  is  as  follows:  “In 
addition  to  the  powers  and  duties  now 
or  hereafter  transferred  to  or  vested  in 
the  commissioner,  it  shall  he  his  duty 
to  represent  the  patrons,  users  of  the 
service  and  consumers  of  the  product 
of  any  public  utility,  and  the  public 
generally,  in  all  controversies  respecting 
rates,  charges,  valuation,  service  and 
all  matters  of  which  he  has  jurisdiction, 
and  in  respect  thereof  it  shall  be  his 
duty  to  make  use  of  the  jurisdiction 
and  powers  of  his  office  to  protect  said 
patrons,  users  and  consumers,  and  the 
public  generally,  from  unjust  and  un¬ 
reasonable  exactions  and  practices  and 
to  obtain  for  them  adequate  service  at 
fair  and  reasonable  rates.” 

Another  principal  difference  between 
the  old  and  the  new  law  is  found  in 
the  limited  home-rule  provision  of  the 
new  law.  This  permits  incorporated 
cities  to  fix  by  contract  or  ordinance  the 
rates  and  charges  applicable  within  such 
cities.  Any  such  proposed  contract  or 
ordinance  must  then  be  filed  with  the 
Commissioner  of  Public  Utilities,  who 
may  submit  written  objections  to  such 
contract  if  he  believes  it  not  to  be  in 
tbe  public  interest.  If  such  objections 
are  filed  witbin  90  days,  the  contract 
or  ordinance  must  be  submitted  to  a 
vote  of  the  qualified  electors  of  the  city 
or  town  concerned  before  it  can  be 
effective. 

further  change  effected  by  the  new 
act  gives  the  Commission  of  Public 
Utilities  jurisdiction  over  contracts  be¬ 
tween  two  utility  corporations  “with 
relation  to  the  construction,  operation, 
maintenance  or  use  of  property,  .  .  . 

or  for  service,  advice,  engineering. 


financing,  rentals,  leasing,  or  for  any 
construction  or  management  charges,” 
under  conditions  in  which  one  of  the 
contracting  utility  companies  owns  a 
majority  of  the  voting  stock  of  the  other 
contracting  company,  or  when  a  major¬ 
ity  of  the  voting  stock  of  either  company 
is  owned  by  a  third  corporation,  or 
when  a  director  or  officer  of  either  con¬ 
tracting  party  has  a  pecuniary  interest 
in  the  contract.  Such  contract  will  not 
be  lawful  under  the  new  act  if  the 
Commissioner  of  Public  Utilities  finds 
that  its  terms  are  contrary  to  the  public 
interest. 

The  new  act  was  put  through  as  part 
of  the  Governor’s  power  program  in  ac¬ 
cordance  with  his  promise  before  elec¬ 
tion  to  abolish  the  Public  Service 
Commission. 

T 

New  Co-operative  Bureau 
Is  Set  up  in  California 

Unique  in  some  ways,  the  Pacific 
Coast  Electrical  Bureau  has  been  organ¬ 
ized  as  the  outgrowth  of  the  old  Cali¬ 
fornia  Co-operative  Campaign,  organ¬ 
ized  in  1917,  which  was  succeeded  by 
the  California  Electrical  Bureau.  The 
new  organization  will  function  co-opera¬ 
tively  with  the  Pacific  Coast  Electrical 
Association  under  supervision  of  the 
same  managing  director.  The  purpose 
is  to  effect  a  closer  tie-in  between  the 
two  organizations  in  order  that  plans 
produced  by  the  association  may  serve 
as  a  working  program  for  the  bureau 
and  be  carried  to  accomplishment 
through  its  committees  and  field  staff. 
Funds  for  carrying  out  the  program  of 
the  bureau  will  come  largely  from  the 
power  companies,  and  $88,600  will,  ac¬ 
cording  to  plans,  be  expended  in  1931. 


Columbia  River  Company 
Has  160,000-Hp.  Project 

Unusual  features  characterize  the 
plan  of  the  Columbia  River  Power  Com¬ 
pany,  Seattle,  for  developing  160,000  hp. 
on  the  Columbia  River  between  Cascade 
Locks,  Ore.,  and  Stevenson,  Wash., 
without  a  diversion  dam,  as  outlined  in 
the  company’s  application  for  a  pre¬ 
liminary  permit  to  the  Federal  Power 
Commission,  recently  filed.  The  scheme 
is  to  construct  along  the  Washington 
shore  of  the  river  an  open  canal  6,500 
ft.  in  length  with  its  intake  about  a  mile 
below  Stevenson,  above  the  Cascades. 
This  canal,  which  would  be  300  ft.  to 
400  ft.  wide  on  the  bottom  and  75  ft. 
to  90  ft.  deep,  would  have  its  bed  suffi¬ 
ciently  low  to  divert  most  of  the  90  per 
cent  flow  (about  90,000  sec.-ft).  It 
would  deliver  water  to  five  tunnels  about 
7,500  ft.  long  and  40  ft.  to  50  ft.  in 
diameter,  which  would  discharge  into  a 
forebay,  into  one  wall  of  which  would 
be  built  the  power  house  near  the  shore 
line  of  the  river  below  the  rapids.  The 
difference  in  elevation  between  intake 
and  tailrace  is  placed  at  27  ft.,  which 
after  losses  in  canal  and  tunnel  would 
be  23  ft.  net  head  on  the  wheels,  giving 
a  capacity  of  160,000  hp.  90  per  cent 
of  the  time. 

A  development  to  be  undertaken  later, 
the  application  says,  is  a  dam  approxi¬ 
mately  13  ft.  high  below  the  intake 
which  will  increase  the  capacity  to 
250,000  hp.  90  per  cent  of  the  time.  The 
initial  development  is  estimated  to  cost 
$15,000,000.  Power  to  be  developed  is 
said  in  the  application  to  be  for  indus¬ 
trial  service  and  commercial  power  and 
light  for  the  general  market  within 
economical  transmission  distances  and 
for  wholesaling  to  municipalities  which 
own  their  own  distribution  systems. 
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Scattered  Happenings  in 
the  Electrical  Sphere 

United  States 

Preparation  of  the  case  for  the 
United  States  Senate  in  its  effort  to  oust 
(leorge  Otis  Smith  from  the  chairman¬ 
ship  of  the  Federal  Power  Commission 
has  been  begun  under  the  direction  of 
John  W,  Davis  of  New  York  and  Alex¬ 
ander  J.  Groesbeck  of  Michigan.  Argu¬ 
ment  before  the  Supreme  Court  of  the 
District  of  Columbia  some  time  in  May 
is  predicted. 

Governor  George  White  of  Ohio  has 
thrice  denied  a  request  of  five  Common 
Pleas  judges  of  Mahoning  County  that 
he  designate  an  investigator  to  probe 
into  relations  between  utilities  and  pub¬ 
lic  officials  in  the  Youngstown  dis¬ 
trict.  The  alleged  desire  of  a  deposed 
traction  commissioner  to  use  his  office 
for  personal  gain  in  his  relations  with 
a  light  and  power  company  led  to  the 
agitation  and  request. 

.\n  order  that  the  Utica  Gas  &  Elec¬ 
tric  Company  cut  its  rates  so  as  to 
reduce  its  annual  income  by  $69,000, 
made  last  week  by  the  New  York  Public 
Service  Commission,  is  predicated  upon 
a  7  per  cent  return  instead  of  the  for¬ 
merly  customary  8  per  cent.  Commis¬ 
sioner  Van  Namee,  while  concurring 
with  his  colleagues,  thought  that  7\  per 
cent  could  properly  have  been  allowed. 
The  Oklahoma  Gas  &  Electric  Com¬ 
pany  has  purchased  from  the  Lincoln 
Utilities  Company  and  United  Power  & 
Light  Company  electric  properties 
serving  eleven  small  communities  in 
Oklahoma. 

Only  four  applications  have  been 
filed  to  date  with  the  Nebraska  State 
Railway  Commission  by  towns  owning 
municipal  lighting  plants  for  authority 
to  extend  their  service  into  surrounding 
rural  territory  under  the  law  adopted 
by  popular  vote  last  November. 

An  entire  ticket  pledged  to  work  for 
lower  electric  rates,  with  the  possibility 
of  going  into  municipal  ownership,  has 
been  elected  at  Bemidji,  Minn.,  in  an 
election  that  aroused  great  interest.  A 
controversy  with  the  Interstate  Power 
Company  arose  on  the  expiration  of  a 
contract  last  fall  and  led  to  the  issue. 

A  STATE  FRANCHISE  for  transmission 
lines  on  the  new  Pacific  Highway  from 
Seattle  to  Everett  has  been  granted  to 
the  Great  Northern  Power  Company, 
which  contemplates  plant  and  line  con¬ 
struction  to  cost  more  than  $2,000,000 
and  expects  to  be  ready  to  furnish 
power  by  December.  The  company  will 
develop  sites  on  the  Olney  River  and 
both  forks  of  the  Wallace  River.  In¬ 
stallation  will  be  30,000  hp.  A  plant 
of  1.200  hp.  is  already  operating. 

A  NEW  SCHEDULE  of  electric  rates  has 
l)een  filed  with  the  State  Corporation 


Commission  by  the  Virginia  Electric  & 
Power  Company.  It  provides  for  a  flat 
reduction  of  about  12  per  cent  to  nearly 
all  domestic  users  and  many  commercial 
users.  These  rates  effect  a  saving  of 
$450,000  annually  to  more  than  90,000 
customers. 

A  GAS  WELL,  the  first  in  Steuben 
County,  N.  Y.,  and  said  to  produce 
9,000,000  cu.ft.  daily,  owned  by  the 
Lamoka  Power  Corporation,  will  be 
used  by  that  company  to  furnish  fuel 
for  generators  to  be  installed  in  its  Lake 
Keuka  plant,  supplementing  its  3,500-hp. 
hydro  output.  A  total  of  13,000  hp.  in 
mixed  equipment  is  planned,  the  energy 
under  existing  contracts  going  to  the 
New  York  Central  Electric. 

After  being  held  up  by  city  authorities 
in  St.  Paul  for  more  than  a  year,  the 
Bemis  report  on  the  valuation  of  the 
oroperty  of  the  Northern  States  Power 
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Coming  Meetings 

Artifitir  Ligrhtini;;  Eqaiptnent  Associa¬ 
tion — New  York,  March  16.  C.  L. 
Kenjamin,  420  Lexington  Ave.,  New 
York. 

Northwest  Electric  Light  and  Power 
Association — Commercial  Section, 
Spokane,  Wash.,  March  16-18  ;  Engi¬ 
neering  Section,  Wenatchee,  Wash., 
March  18-20 ;  Accounting  Section, 
Salt  Lake  City,  April  13  and  14. 

K.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

New  England  Division,  N.E.L.A. — 
Joint  meeting  Commercial  and  Pub¬ 
lic  Relations  Sections,  Hotel  Statler, 
Boston,  March  20.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 

Southeastern  Division,  N.E.L.A. — Vinoy 
Park  Hotel,  St.  Petersburg,  Fla., 
April  1-3.  C.  M.  Kilian,  508  Haas- 
Howell  Bldg.,  Atlanta,  Ga. 

Arizona  Utilities  Association — Biltmore 
Hotel,  Phoenix,  April  8-11.  J.  S. 
Arnold,  300  West  Washington  St., 
Phoenix. 

Great  Lakes  Division,  N.E.L..4. — EJngi- 
neering  Section,  Chicago,  April  9-11. 

L.  F.  Hickemell.  Consumers  Power 
Bldg.,  Jackson,  Mich. 

Marj-land  Utilities  Association  —  Lord 
Baltimore  Hotel,  Baltimore,  April 
ICf.  D.  E.  Klnnear,  803  Court 
Square  Bldg.,  Baltimore. 

Missouri  .Association  of  Public  Utilities 
— Excelsior  Springs,  Mo.,  April  16- 
18.  F'.  D.  Beardslee,  315  N.  12th 

St.,  St.  Louis. 

Southwestern  Division,  N.E.L.A. — Min¬ 
eral  Wells,  Tex.,  April  21-24.  S.  J. 
Ballinger,  San  Antonio  Public  Serv¬ 
ice  Co.,  San  Antonio,  Tex. 

Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 

American  Institute  of  Electrical  En¬ 
gineers — District  meeting,  Rochester, 
April  29-May  2.  F.  L.  Hutchin¬ 
son,  33  W.  39th  St.,  New  York. 

East  Central  Division,  N.E.L..V. — 
Deshler-Wallick  Hotel,  Columbus. 
Ohio.  May  11-13.  D.  L.  Gaskill, 
603  Broadway,  Greenville,  Ohio. 

National  Electrical  Manufacturers’  .As¬ 
sociation — Hot  Springs,  Va.,  May 
18-23.  A.  W.  Berresford,  420  Lex¬ 
ington  Ave.,  New  York. 

Middle  IVest  Division  and  Nebraska 
Division,  N.E.L.A. — Excelsior  Springs, 
Mo.,  May  20-22.  Thorne  Browne, 
1527  Sharp  Bldg.,  Lincoln,  Neb. 

National  Electric  Light  Association 
— Atlantic  City,  June  8-12.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 


Company  in  that  city  is  to  be  presented 
to  the  City  Council.  The  valuation 
placed  upon  its  St.  Paul  properties  by 
the  company  is  $43,000.0(X).  The  Bemis 
valuation  was  $39,000,000,  against  which 
is  depreciation  of  approximately  $9,- 
000,000. 

Contract  for  construction  of  Hoover 
Dam,  with  its  power  house  and  appur¬ 
tenant  works  at  Boulder  Canyon,  has 
been  awarded  by  Secretary  Wilbur  to 
the  Six  Companies,  Inc.,  of  California, 
on  the  low  bid  of  $48,890,999  reported 
last  week. 

Amesbury,  Mass.,  has  defeated  by  356 
to  127  a  proposal  to  buy  out  the  Ames¬ 
bury  Electric  Light  Company  and  estab¬ 
lish  a  municipal  system.  This  result 
followed  three  years  of  agitation. 

A  COPIOUS  RAIN  at  the  last  week  end 
has  improved  the  outlook  in  northern 
Kentucky,  one  of  the  regions  hit  hard¬ 
est  by  long  drought.  The  water  rose 
several  feet  in  both  the  Dix  and  the 
Kentucky  River,  facilitating  operation 
of  hydro  plants. 

No  REVIEW  of  the  New  Jersey  submeter¬ 
ing  suit  will  be  made  by  the  United 
States  Supreme  Court,  that  body  an¬ 
nounces.  State  courts,  it  will  1^  re¬ 
membered,  upheld  the  refusal  of  the 
Board  of  Public  Utility  Commissioners 
to  order  the  Public  Service  Electric  & 
Gas  Company  to  supply  the  owner  of 
an  East  Orange  apartment  with  a  ma.ster 
meter  to  enable  him  to  retail  energy  to 
his  tenants  through  submeters  installed 
by  a  meter  company. 

Canada 

The  Canadian  Parliament  at  its 
forthcoming  session  will  be  a.sked  to 
sanction  incorporation  of  the  Ontario- 
Quebec  Canal  &  Power  Company  for 
the  development  of  the  international 
section  of  the  St.  Lawrence  River  be¬ 
tween  Cardinal  and  Cornwall,  Ontario, 
for  navigation  and  power  purposes,  to¬ 
gether  with  the  construction  of  a  navi¬ 
gation  and  power  canal  in  Beauharnois 
County,  Quebec. 

The  Quebec  Government,  according 
to  a  statement  by  Premier  Taschereau, 
will  authorize  the  Beauharnois  Power 
Corporation  to  increase  the  amount  of 
water  which  it  may  use  from  40,000 
sec.-ft.  to  70,000  sec.-ft.,  thus  enabling 
the  corporation  to  increase  its  output 
(originally  placed  at  500,000  hp.)  to 
serve  additional  customers. 

Abroad 

The  tenth  annual  report  of  the  Brit¬ 
ish  Electricity  Commission  shows  that 
twelve-month  records  of  generation  in 
Great  Britain  were  broken  in  1929-30 
with  the  production  of  more  than 
10,000,000,000  kw.-hr.  Total  value  of 
all  contracts  for  stations,  equipment  and 
transmission  placed  by  the  commission 
up  to  March  31,  1930,  is  placed  at 
$61,250,000. 
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EDITORIALS 

*» 

LAV.VV.MORROW 

Editor 


Take  the  gyrations 
out  of  the  business  cycle 

There  is  much  less  willingness  to  accept  the 
heights  of  ecstasy  and  depths  of  despond  as 
inevitable  manifestations  of  American  business 
than  was  evidenced  in  connection  w'ith  previous 
depressions.  Not  only  “should  something  be  done 
about  it,”  but  it  is  recognized  that  something  can 
be  done  about  it.  The  nation  feels  itself  not  to 
be  wholly  at  the  mercy  of  undiscerned  and  uncon¬ 
trollable  economic  forces.  Most  of  the  factors 
which  converted  our  recent  era  of  plenitude  into 
one  of  gloom  and  restraint  are  recognized.  To  a 
large  degree  there  is  a  basis  for  hoping  that  busi¬ 
ness  can  be  stabilized  by  applying  the  lessons  of 
the  latest  debacle. 

The  February  28  issue  of  the  Electrical 
World  carried  as  a  supplement  a  suggested  plat¬ 
form  for  American  business.  If  the  present 
standards  of  living  are  to  be  maintained  and  the 
hazards  of  unemployed  labor  and  hesitant  capital 
replaced  by  security  and  confidence,  then  future 
expansion  must  be  orderly;  planning  must  be 
based  on  longer  budgeting;  credits  must  be  stag¬ 
gered  as  to  placement,  duration  and  call,  and 
governmental  incursions  must  be  curbed  or  trans¬ 
formed  into  beneficial  stimuli.  The  hope  that  our 
late  Congress  would  reveal  a  superior  statesm.an- 
ship  faded  while  it  was  frittering  away  its  mental 
capital  in  purely  political  machinations  that  un¬ 
fortunately  have  caused  the  people  to  underesti¬ 
mate  their  own  stamina  for  economic  conva¬ 
lescence  by  using  Congress  as  a  yardstick. 

If  business  is  to  recover,  it  will  be  on  account 
not  of  what  government  does  for  it  but  of  what 
it  does  for  itself — especially  if  let  alone.  The 
platform  presents  a  foundation  for  the  solution. 
The  electric  utility  industry  hardly  needs  such 


advice  or  encouragement.  It  is  the  prime  example 
of  stabilized  industry.  It  is  also  coming  to  be 
recognized  as  the  most  fundamental  of  props 
for  the  present  standard  of  living  and  wage 
scales.  Hence  we  look  to  it  as  an  aid  to  helping 
its  local  industries  smooth  out  the  fluctuations. 
On  the  other  hand,  the  manufacturing  division 
of  the  electrical  industry  has  shared  with  other 
industrial  enterprises  the  curtailed  market  and 
shrunken  credits  that  spell  depression.  To  this 
group  as  well  as  to  all  others  affected  with  an  elec¬ 
trical  interest  we  commend  the  proposals  for 
stabilization  as  timely,  lucid,  operable  and 
adequate. 

Maintenance  and  reserve  funds 

A  MORE  or  less  historical  basis,  and  one  built 
more  or  less  on  what  accounting  shows,  ex¬ 
ists  for  determining  the  sum  of  money  a  light  and 
power  company  should  set  aside  each  year  to  keep 
up  its  property.  From  the  standpoint  of  the  ac¬ 
countant  and  the  banker  each  item  of  physical 
property  should  have  its  life  fixed  and  a  fund 
should  be  set  up  to  retire  it  in  so  many  years.  To 
the  executive  of  the  property  a  utility  is  a  going 
concern  with  a  multitude  of  items  of  physical 
value  and  his  problem  is  to  earn  the  total  sum  to 
be  set  aside  each  year  for  reserve  and  main¬ 
tenance.  A  bookkeeping  total  based  on  theoretical 
life  expectancies  is  often  found  to  grow  too  large, 
especially  if  surplus  funds  cannot  be  used  for 
earnings. 

It  would  seem  advisable  to  find  out  the  actual 
expenditures  on  properties  each  year  over  a 
period  of  years  for  maintenance  and  replacement 
purposes  and  thus  arrive  at  a  total  average  yearly 
fund  that  would  have  a  basis  corresponding  more 
closely  with  facts  than  the  too  frequently  used 
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estimate  or  percentage  method.  The  experience 
data  concerning  actual  expenditures  of  metropoli¬ 
tan  and  transmission  properties  should  give  a  fair 
guide  to  the  Industry  for  placing  retirement  funds 
on  the  foundation  of  past  experience  instead  of 
hypothetical  expectancy. 

March,  the  lion,  puts 
utilities  on  their  mettle 

IF  THE  old  adage  again  holds  true,  March, 
which  came  In  like  a  lamb,  will  go  out  like  a 
lion.  Indeed,  the  eccentric  month  has  not  waited 
for  its  exit  to  show  its  roaring  and  tail-lashing 
proclivities.  Already  many  public  utilities  across 
the  country  have  felt  its  blasts  and  have  had  to 
fight  in  their  time-proved  manner  to  maintain 
service  uninterrupted  where  humanly  possible  and 
to  restore  It  promptly  where  the  elements  have 
momentarily  won  a  victory. 

Considering  the  extent  and  intensity  of  the 
week-end  storm,  most  companies  deserve  great 
credit  for  the  precautions  they  had  taken  to  meet 
such  disturbances  and  for  their  swift  victory. 
Successful  defenses  against  the  vagaries  of  the 
weather  demonstrate  the  wisdom  of  planning  sys¬ 
tems  for  emergency  operation  and  of  so  develop¬ 
ing  system  and  trouble  dispatching  that  exigencies 
can  be  met  the  instant  they  arise.  Such  engineer¬ 
ing  precautions  include  line  and  switching  facilities 
that  permit  rerouting  of  power  supply,  mainte¬ 
nance  of  strategically  located  steam  standby 
stations,  multiple  interconnections  with  adjacent 
systems,  automatic  relaying  for  Isolation  of  faults, 
and  sectlonalizing  facilities.  Protection  of  over¬ 
head  distribution  circuits  from  trees  still  remains 
a  problem.  If  distribution  lines  cannot  be  run 
along  back  property  lines,  aw'ay  from  trees,  pos¬ 
sibly  the  only  answer  is  to  develop  a  sufficiently 
dense  residential  load  to  justify  underground 
service. 

Regular  weather  forecasts  are  an  important 
factor  in  preparing  for  storm  emergencies,  as  are 
advance  plans  of  attack  and  the  absence  of  restric¬ 
tions  in  contracts  for  the  interchange  of  energy. 
And  when  the  trouble  arises  a  practical  fighting 
method  is  found  In  the  electrical  melting  of  sleet. 
The  location  of  extra  stocks  of  wire,  insulators 


and  poles  at  strategic  points  is  an  important  pre¬ 
caution.  In  some  cases  pole  sellers  and  wire  and 
insulator  manufacturers  have  the  foresight  to  pro¬ 
vide  an  extra  stock  of  their  products  at  strategic 
delivery  points  and  to  advise  the  companies 
periodically  of  their  availability. 

The  credit  for  maintaining  service  continuity 
during  storms  or  other  emergencies  that  occur  fre¬ 
quently  every  year  goes  to  engineers  who  design 
for  emergencies,  dispatchers  who  prepare  for  con¬ 
tingencies,  telephone  operators  wdio  route  calls, 
station  operators  who  are  in  readiness  to  execute 
orders,  construction  and  trouble  men  who  make 
sacrifices  for  service  and  the  executives  who 
organize  all  these  activities.  Little,  if  anything, 
Is  known  by  the  general  public  of  the  precautions 
and  supervision  necessary  to  maintain  reliable 
service.  If  some  of  the  dramatic  incidents  that 
arise  when  utilities  combat  storms  were  more 
widely  pictured,  the  critics  of  distribution  costs 
would  understand  better  why  the  selling  price  of 
electricity  is  so  much  in  excess  of  the  cost  of 
producing  it. 


A  new  record 

Among  a  number  of  Inspection  trips  and 
LOther  interesting  events  arranged  in  connec¬ 
tion  with  the  recent  convention  of  the  American 
Institute  of  Electrical  Engineers  there  was  one — 
unofficial,  arranged  on  short  notice  and  virtually 
unannounced — which  w^as  probably  unsurpassed  by 
any  other  in  the  interest  and  thrill  it  gave  to  the 
group  of  engineers  who  w'ere  privileged  to  be 
present.  It  was.  In  short,  an  attempt  at  the 
Bayonne  factory  of  a  well-known  cable  manufac¬ 
turer  to  break  down  a  sample  of  single-conductor, 
oil-filled  cable  designed  for  220  kv.  In  this  test 
the  voltage  w'as  carried  to  more  than  675  kv. 
without  failure  of  either  cable  or  terminals,  the 
test  terminating  in  a  flashover  from  the  high-ten¬ 
sion  lead  to  the  steel  structure  of  the  building. 

This  impressive  experiment  probably  embodied 
the  highest  voltage  ever  successfully  applied  to  a 
lead-covered  cable.  It  is  noteworthy  not  only  as 
to  the  high  quality  attained  in  the  cable  itself  but 
equally  so  in  its  evidence  of  ability  to  meet  the 
problems  of  terminal  design.  It  has  been  generally 


486 


ELECTRICAL  WORLD— .l/urc/i  14,1931 


recognized  for  some  time  that  the  outstanding 
success  of  the  first  132-kv.  oil-filled  cables  gave 
promise  of  even  bigger  things  and  that  cable 
manufacturers  were  busy  in  taking  advantage  of 
the  new  opportunities  thus  obtained  for  advance. 
Here,  then,  is  concrete  evidence  of  success — not 
only  because  a  220-kv.  cable  was  tested  to  five 
times  the  normal  (phase  to  ground)  voltage,  but 
because  it  was  shown  that  careful  research  and 
courageous  development  give  certain  promise  of 
even  higher  values  when  needed. 

Case  studies  needed  on 
load-building  plans 

AS  PART  and  parcel  of  an  industry  based  on 
L  science  and  engineering,  electrical  men  be¬ 
lieve  in  research,  in  statistics,  in  case  studies  that 
give  clear  facts  on  which  to  base  intelligent  action. 
It  is  a  principle  well  proven  in  their  technical  ex¬ 
perience.  It  should  now  be  no  less  heartily  and 
thoroughly  applied  to  their  commercial  progress, 
and  the  recent  experiment  of  the  Central  Hudson 
Gas  &  Electric  Company,  recounted  last  week  in 
the  Electrical  World,  is  a  good  example  of 
what  comes  out  of  it. 

Here  eleven  out  of  twenty  domestic  customers 
who  have  been  interested  in  a  “full-use”  plan 
have  now  completed  one  year’s  experience.  It 
has  resulted  in  the  sale  of  $9,100  worth  of  equip¬ 
ment  and  wiring  to  these  eleven  homes.  The  an¬ 
nual  aggregate  consumption  has  increased  from 
15,502  to  76,606  kilowatt-hours.  The  households 
have  benefited  by  greatly  increased  service  at  an 
average  rate  very  much  reduced  by  volume  con¬ 
sumption.  Customers  have  purchased  on  long¬ 
time  payments  financed  by  the  power  company. 
Dealers  and  contractors  have  participated  profit¬ 
ably.  It  has  been  a  carefully  organized  labora¬ 
tory  experiment  that  points  to  very  definite  possi¬ 
bilities.  It  provides  a  variety  of  data  for  serious 
study. 

This  is  one  case.  Fresno,  Boston,  Atlanta, 
Vancouver,  Richmond  and  other  cities  offer  other 
tacts  on  new  ways  of  promoting  the  growth  of 
residence  load.  Each  has  followed  a  definite  plan 
to  certain  definite  results.  Out  of  their  experience 
comes  information  that  the  entire  industry  may 


use.  The  question  is.  Which  plan  is  best,  and 
under  what  conditions?  Any  study  of  the  Central 
Hudson  story  suggests  immediately  the  need  for 
a  broad  analysis  of  recent  load-building  experi¬ 
ence  that  will  break  down  and  classify  policies, 
rates  and  methods  involved  so  that  the  various 
plans  can  be  evaluated  and  compared  and  the  ap¬ 
propriate  lesson  be  learned. 

Wooden  cross-arm  braces 
deserve  wider  consideration 

Though  the  idea  of  using  wooden  cross- 
arm  braces  and  wooden  guy  insulation  is  not 
new,  this  type  of  construction  having  been  used 
in  this  country  many  years  ago,  it  remained  for 
the  thorough  lightning  studies  of  very  recent  date 
to  bring  out  serious  discussions  and  investigations 
of  its  merits. 

A  report  presented  by  the  Public  Service  Com¬ 
pany  of  Northern  Illinois  before  the  Engineering 
Section,  Great  Lakes  Division,  N.E.L.A.,  con¬ 
tains  many  interesting  facts  which  seem  to  indicate 
that  this  type  of  construction  has  several  advan¬ 
tages  over  one  employing  steel  braces  and  small 
porcelain  guy  insulators.  For  the  first  nine 
months  of  1930  there  were  42  ffashovers  per  100 
miles  of  line  due  to  lightning  on  the  lines  with 
steel-brace  construction  and  no  ffashovers  per  100 
miles  of  line  on  those  with  the  wooden-brace  con¬ 
struction.  The  number  of  cases  of  line  repair  per 
100  miles  due  to  60-cycle  flashover  was  30  on  the 
steel-brace  line  and  none  on  the  wooden-brace- 
wooden-guy  line.  There  were  33  cases  of  serious 
pole  and  arm  damage  per  100  miles  due  to  splin¬ 
tering  by  lightning  on  the  steel-brace  construction 
and  none  whatever  on  the  wooden-brace  con¬ 
struction. 

Though  a  great  deal  of  development  and  stand¬ 
ardization  is  still  left  undone  on  wooden  braces 
and  wooden  guys,  and  though  considerable  diffi¬ 
culties  are  involved  in  stress  calculation  when  the 
spans  are  comparatively  long,  these  problems  will 
all  become  less  as  the  method  becomes  more  popu¬ 
lar.  There  seem  to  be  excellent  prospects  that  the 
use  of  wooden  braces  and  long  wooden-guy  insu¬ 
lators  will  soon  be  more  widely  accepted  for 
wooden-pole  lines. 
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D.C.  Transmission 


a  bright  promise  for 


cury  vapor  vacuum  tubes)  are  capable,  with  high  effi- 
cieny,  both  of  rectifying  alternating  current  and  inverting 
direct  current  to  alternating  current  of  any  desired  fre- 
cjuency,*  the  suggestion  involved  is  to  utilize  direct- 
current  energy  for  tie  lines,  interconnections,  transmission 
by  tower  line  or  cable,  fretiuency  changeovers,  etc.,  by 
generating  alternating  current,  converting  to  direct  cur¬ 
rent  and  inverting  later  to  alternating  current. 

The  advantages  which  would  be  realized  with  direct- 
current  transmission,  as  evaluated  recently  by  General 
Electric  Company  engineers  for  a  representative  of 
Electrical  World,  would  begin  at  the  generating  sta¬ 
tion  and  carry  through  the  whole  system. 

In  parallel  operation  of  a  direct-current  system  the 
load  division  between  generators  or  between  circuits  can 
be  wholly  controlled  by  adjustment  of  the  res]x*ctive  volt¬ 
ages.  With  alternating  current  the  amount  of  power  flow 
can  only  be  controlled  by  means  of  the  governors  of  the 
prime  movers  and  change  of  voltage  only  results  in 
modifying  the  distribution  of  circulating  current.  These 
characteristics  are  fundamental,  and  therefore  it  may  he 
said  that  direct-current  systems  are  much  more  stable 
in  operation  and  the  operators  are  in  control  of  the 
system,  while  with  alternating  current  the  system  con¬ 
trols  the  operator  to  a  certain  extent. 

Generator  costs  could  be  reduced 

Under  this  plan  all  generators  could  normally  he 
operated  at  practically  unity  power  factor  and  could  he 
designed  for  any  voltage  or  freijuency  which  would  give 
the  cheapest,  most  efficient  and  most  reliable  operation. 
This  may  mean  voltages  and  frequencies  other  than 
those  now  in  general  use.  It  is  estimated  that  there 
should  he  considerable  savings  possible  here  in  equip¬ 
ment  costs  through  reduction  of  generator  sizes. 
Eurther.  it  would  he  possible  to  utilize  machines  of  lower 
stability  factor,  since  system  stability  as  related  to  gen¬ 
erator  characteristics  would  he  entirely  out  of  the  picture. 
Upon  this  basis  the  temperature  rise  could  dominate 
the  design.  Problems  of  inductive  interference  would 
not  be  so  imixirtant  and  designers  would  not  have  to 
balance  economics  of  design  against  this  latter,  increas¬ 
ingly  important  factor. 

Trouble  incident  to  parallel  operation  of  units  and  the 
synchronizing  of  units,  of  course,  would  disappear  with 

*  Abstracts  from  ‘‘Distribution  of  Electric  Power  with  High- 
I  'oltage  Current,”  a  paper  presented  by  C.  IT.  Stone  of  the  Gen¬ 
eral  Electric  Company  at  the  fifth  Midwest  Poiver  Engineering 
Conference,  in  Chicago,  have  been  incorporated  in  this  discussion. 


Power  tubes  of  recent  design 

(a)  High-voltage  developmental  lamp  “Thyratron”  for 
7.'j-amp.  average  current. 

(h)  Low-voltage  developmental  metal  “Thyraton”  for  100- 
amp.  average  current. 


MPORTANT  modifications 


m  transmission  and 

L  interconnection  jiractices  are  impending  through  the 
introduction  of  vacuum  tube  devices  into  heavy-duty 
jxnver  comjiany  service.  A  reviciv  of  the  situation  with 
development  engineers  who  have  a  tremendous  vision 
of  the  possibilities  involved  and  a  healthy  respect  for 
the  unknown  factors  and  inevitable  pioneering  difficulties 
leads  to  the  conclusion  that  the  “Spirit  of  Progress” 
is  abroad  to  the  very  definite  advantage  of  the  electric 
utility  engineer’s  sphere  of  activities.  A  gradual  evolu¬ 
tion,  as  yet  in  the  early  stages,  from  a  research  idea 
to  commercial  equipment  production,  and  ultimately  to 
various  practical  adajitations,  is  well  under  way.  The 
infant  idea  may  reach  a  glorious  maturity,  hut  one  must 
walk  before  he  can  run.  Just  now  the  talking  age  has 
been  reached  and  it  is  a  little  soon  to  decide  definitely 
upon  a  career,  although  ambitious  and  proud  parents  are 
expressing  apparently  well-founded  hopes. 

h'ssentially,  since  “Thyratrons"  (three-element,  mer- 
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An  a.c.-d.c.-a.c.  set-up  using 
“Thyratrons” 

Grid  and  fllament  circuits  not  shown 


Connectfo^r^ 


/WVNA 


AAA/A 


A,^A 


AAAAA 


Thyr&frons 


vv\\% 


1  be  paralleled  only  “Thyratrons”  would  appear  to  offer  great  ]x>ssibilities. 

Studies  have  been  made  to  establish  the  possibilities  of 
)f  large  interrupting  altered  economics  in  the  location  of  steam  stations  with 
direct-current  trans-  relation  to  fuel  sources  and  utilization  centers,  but  costs 
■ssentially  a  one-way  are  difficult  elements  to  discuss  where  research  is  so  far 
lounts  of  power  in  ahead  of  practice  and  yet  so  much  in  the  transition  stage 
limited.  No  power  itself.  Even  though  the  new  system  added  something 
and  the  only  power  to  over-all  costs,  and  this  is  not  necessarily  true,  under 
ould  be  that  which  certain  conditions  the  operating  advantages  would  seem 
[3y  suitable  arrange-  to  warrant  it. 

3W  could  be  stopped  The  cost  of  the  transmission  circuits  themselves  would 
red,  could  be  limited  be  materially  reduced  from  what  they  now  are  when 
Switching  operations  direct-current  transmission  becomes  an  established  fact, 
age  a.c.  side  of  the  With  reasonable  costs  of  the  terminal  equipment  neces- 
oil  circuit  breakers  sary  to  make  rectification  and  inversion  possible,  the  use 
equipment  with  the  of  direct  current  will  allow  the  economic  transmission  of 
^  switches.  Switch-  power  over  aerial  lines  to  considerably  greater  distances 
as  would  be  required  than  can  be  attained  with  alternating  current.  This 
will  be  avoided,  as  should  be  of  great  aid  to  the  development  of  water  power 
t  to  be  solved.  that  is  far  from  the  point  of  utilization, 

today  to  tie  together  Direct-current  transmission  over  overhead  lines  i)re- 
lly  made  to  control  sents  an  attractive  field  for  speculation  when  the  insula¬ 
tion  requirements  are  consid- 
ered.  While  con- 

cally  to  the  new  con- 


new  construction 
would  offer  an  interesting 
field  for  experiment.  Pres¬ 
ent  insulators  are  based  iqxni 
requirements  of  electrostatic 
capacity  rather  than  on  re¬ 
sistance.  The  latter  factor 
will  probably  affect  high- 
voltage  line  insulation  when 
diiect  current  is  used.  Nor 
is  a  great  deal  known  about 
d.c.  corona.  Apparently  it 
does  not  occur  until  voltages 
are  reached  in  excess  of  those 
ordinarily  employed  for  alter¬ 
nating-current  transmission. 
What  its  effect  may  be  on 
insulators  and  conductors  is 
difficult  to  predict. 

Using  direct  current,  the 
reactive  voltage  drop  and  its 
companion  problems  of  regu¬ 
lation  and  stability  flisapyiear. 


Developmental  power  tube  of  large  size 

(Me.ssrs.  L.angmuir  and  Hull  of  the 
General  Electric  Company) 
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The  cables  leading  away  from  the  power  house  might 
be  either  single  conductor  or  multiple  conductor,  but 
probably  they  would  be  single-conductor  cable  in  new 
construction ;  that  is,  positive  in  one  cable  and  negative 
in  the  other.  Thus  joint  troubles  should  he  materially 
reduced.  Reactance  and  capacity  eflPects  will  be  unknown 
and  the  only  limit  to  the  distance  of  transmission 
becomes  the  economic  balance  between  the  cost  of  the 
line  and  the  cost  of  losses  from  resistance  only. 

Cable  for  use  in  direct-current  transmission  would 
be  of  solid  dielectric,  rather  than  oil-filled,  since  charging 
currents,  voids  and  ionization  would  pass  out  of  the  pic¬ 
ture,  leaving  heating  losses  as  the  limiting  factor. 

Two  single-conductor  cables  would  probably  take  the 
place  of  the  present  three-conductor  ones.  Single  con¬ 
ductors  in  a  pipe  without  a  lead  sheath  might  be  used. 
It  might  be  that,  because  of  greater  life  expectancy, 
trench-laid  cable  would  take  the  place  of  the  present 
duct-laid  system,  since  failures  would  be  greatly  reduced 
with  d.c.  cables.  W’ith  alternating  current  the  electro¬ 
static  cai)acity  of  the  cable  is  a  serious  factor  and  limits 
tlie  length  of  circuit,  particularly  at  high  voltages  and 
large  power  cai)acities.  Ohmic  resistance  only  needs  to 
he  considered  with  direct  current.  This  and  the  eco¬ 
nomics  of  a  particular  case  are  the  only  limitations  to 
the  distance  that  can  he  covered  or  the  power  trans¬ 
mitted. 


As  such  installations  would  be  static  and  non- 
synchronous,  they  would  act  in  many  ways  like  a  storage 
battery,  always  staying  on  the  system  and  carrying  load 
as  long  as  the  alternating-current  voltage  was  maintained 
and  picking  up  their  load  without  attention  as  soon  as 
the  alternating-current  voltage  came  back  to  normal. 

Primary  cables  used  in  large  cities  in  a  great  many 
cases  have  full  insulation  to  ground,  and  as  they  should 
be  capable  of  standing  at  least  double  potential  if  direct 
current  were  used,  another  way  of  operating  such  feed¬ 
ers  may  be  considered.  Where  a  feeder  is  run  out  to 


(ot)*The  fhree  conefuc^ors  of  one  cable  positive,  those 
of  the  other  negative 


It  is  anticipated  that  the  ratio  of  cost  of  underground 
to  overhead  construction,  using  direct  current,  will  he 
less  than  the  same  ratio  using  alternating  current. 
Experience  in  operating  with  direct-current  circuits,  both 
overhead  and  underground,  together  with  improvements 
in  design  and  manufacture  of  cables,  may  well  lead  to 
a  large  increase  in  the  number  and  length  of  under¬ 
ground  circuits.  The  freedom  of  the  latter  from 
lightning  disturbances  and,  hence,  increased  continuity 
of  service  will  he  important  factors  in  future  decisions. 

If  direct-current  transmission  circuits  are  operated  on 
the  Edison  three-wire  principle,  with  the  neutral 
grounded,  switching  and  bus  structures  will  be  very  much 
simplified,  as  only  two  bars  need  be  used — one  for  the 
positive  and  one  for  the  negative — and  these  can  be  plit 
in  separate  ])arts  of  the  structure  so  that  the  two  poten¬ 
tials  will  never  come  together. 

Networks  tied  at  high  efficiency 

In  many  cities  there  are  60-cycle  and  also  25-cycle 
alternating-current  networks.  The  only  way  such  sys¬ 
tems  can  now  he  connected  together  is  through  motor- 
generator  sets,  and  these  are  expensive,  inefficient  and 
more  or  less  uncontrollable.  Thyratrons,  with  their 
simple  control  and  small  losses,  will  make  such  ties  very 
efficient. 

.Another  probable  apjdication  of  “Thyratrons”  will  be  as 
one-way  ties  between  alternating-  and  direct-current  net¬ 
works.  In  this  case  the  “'I'hyratrons”  would  be  connected 
as  rectifiers  and  power  would  flow  from  the  alternating- 
current  network  into  the  direct  current  if  it  were  needed 
there  as  long  as  the  alternating-current  voltage  was  main¬ 
tained  high  enough.  In  the  event  of  a  drop,  current 
flow  would  stoji.  ami  in  no  case  could  it  flow  in  the 
reverse  direction.  In  case  of  a  drop  in  voltage  on  the 
direct -current  network  the  current  flow  from  the  alter¬ 
nating-current  network  could  he  limited  to  any  amount 
desire<l  by  simi)le  automatic  control. 

4'.K) 


Present  cables  would  have  greater  capacity 
under  d.c.  operation 

a  substation  it  is  usual  to  run  out  more  than  one  cable; 
this  means  there  are  at  least  si.x  conductors  in  the  ground. 
Upon  the  basis  of  the  old  Edison  three-wire  system  we 
could  connect  each  of  the  three  wires  in  one  cable  to  a 
“Thyratron”  rectifier,  the  other  side  being  connected  to  the 
ground.  Thus  all  three  wires  in  one  cable  on  a  13.2(X)- 
volt  circuit  could  have  26,400  volts  and  each  of  the  three 
wires  in  the  other  cable  could  be  operating  in  the  same 
way  but  at  opposite  jx)larity,  and  we  would  have  three 
circuits  instead  of  two.  The  operating  potential  would 
be  52,800  volts  per  circuit.  Such  an  installation  would 
mean  a  large  increase  in  circuit  capacity,  prol)ahly  more 
than  would  be  required  to  meet  growing  load  conditions. 

Another  way  to  apply  “Thyratrons”  would  he  to  connect 
the  six  conductors  in  the  same  way — that  is,  three  con¬ 
ductors  in  one  cable  as  positive  and  three  conductors  in 
the  other  cable  as  negative — but  operate  the  circuit  at 
the  same  potential  as  now ;  thus  the  insulation  stress  on 
the  cables  would  be  greatly  reduced  and  they  might  last 
almost  indefinitely. 

In  order  to  compare  these  methods  of  operation, 
assume  a  circuit  operating  at  13,200  volts,  three  phase 
and  300  amp.  capacity.  Thus  with  three-phase  alter¬ 
nating  current  the  capacity  of  each  circuit  would  he 
13,200  X  1-73  X  300  volts  or  7,000  kw.  appro.ximately 
and  14,000  kw.  for  two  circuits.  Using  the  first  case 
for  direct  current,  we  would  have  300  X  52.800  = 
15,840  kw.  per  circuit  and  in  round  figures  45,000  kw. 
for  the  three  circuits.  Using  the  second  case — that  is, 
not  raising  the  voltage  on  each  conductor  the  anintnit 
that  the  insulation  is  good  for — we  would  have  26,d00 
X  300  =  7.920  or  approximately  8,000  kw.  per  circuit 
or  24,(X)0  kw.  for  the  three  circuits.  This  indicates 
clearly  that  the  same  underground  circuits  can  be  u'^cd 
to  transmit  50  jier  cent  more  power  with  direct  current 
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than  they  now  do  with  alternating  current,  or,  by  raising 
the  voltage,  to  transmit  at  least  three  times  as  much 
power  with  greater  safety  and  complete  control. 

In  the  above  discussion  it  was  assumed  that  the  cable 
insulation  was  good  for  twice  the  alternating  current 
oi)erating  voltage  to  ground.  Cable  insulation  may  be 
divided  into  three  general  classes:  Delta  cable,  with  the 
belt  insulation  equal  in  thickness  to  the  conductor  insu¬ 
lation  ;  Y  cable,  with  the  belt  insulation  one-half  the 
thickness  of  the  conductor  insulation,  and  the  shielded 
type,  with  full  insulation  to  ground  on  each  conductor. 
If  we  assume  that  the  operating  voltage  and  current  for 
alternating  current  operation  are  El  respectively,  and 
that  a  direct-current  voltage  2h  times  the  alternating  can 
he  used,  the  accompanying  figure  shows  the  relative 
amounts  of  power  which  may  be  transmitted. 

As  stated  above,  direct-current  transmission  as  at  pres¬ 
ent  discussed  will  not  transmit  the  wattless  component. 
It  will  be  used  for  energy  transmission  only,  and  the 
wattless  current  required  will  either  have  to  be  obtained 
hK'ally  by  means  of  static  capacitors  or  rotary  condensers 
or  will  have  to  be  transmitted  by  other  feeders  which  are 
operated  with  alternating  current. 

How  the  thyratron  works 

.\  “'I'hyratron”  is  in  its  essentials  a  three-element 
vacuum  tube  consisting  of  a  cathode,  anode  and  grid. 
I'wo  t}pes  have  been  developed,  one  with  a  mercury  ])ool, 
ai)parently  best  suited  for  the  handling  of  large  currents 
at  relatively  low  voltages,  and  the  other  of  the  hot  cathode 
type,  which  is  better  adapted  to  lower  currents  and  high 
voltages. 

In  most  other  ty])es  of  electron  tubes  the  amount  of 
current  which  flows  through  the  tube  is  controllable  by 
the  polarity  and  voltage  impressed  on  the  grid,  but  in 
the  “Thyratron”  no  current  will  flow  unless  the  grid  is 
made  more  positive  than  .some  predetermined  critical  volt¬ 
age,  which  may  be  positive  or  negative,  depending  upon 
the  |)articular  design.  If  the  grid  is  made  more  positive, 
or  reduced  to  zero,  or  even  if  the  polarity  is  reversed, 
the  amount  of  current  flowing  is  unchanged.  If  an 
alternating  current  is  connected  to  the  tube  current  will 
How  for  half  of  the  complete  cycle,  but  it  will  not  flow 
unless  the  connections  are  reversed  for  the  other  half 
cycle  and,  as  before  stated,  unless  the  grid  potential  is 
above  its  critical  value. 

If  after  the  first  half  cycle  of  current  flow  the  grid 
is  made  negative,  the  next  half  wave,  when  the  alter¬ 
nating  current  reverses,  will  not  pass,  so  that  the  tube 
is  essentially  a  unidirectional  valve  which  can  control 
the  starting  of  current  flow,  but  has  no  control  over 
the  amount  of  current  while  it  is  flowing,  except  that  the 
amount  of  power  can  be  controlled  by  the  portion  of 
voltage  wave  during  which  current  can  flow. 

By  suitable  connections,  two  such  tubes  can  be  used, 
one  for  the  positive  half  wave  of  alternating  current  and 
the  other  for  the  negative  half  wave.  Again  by  chang¬ 
ing  the  connections,  the  direction  of  flow  of  current  may 
1)e  changed  by  first  allowing  the  current  to  flow  in  one 
tube  and  then  in  a  second  one.  Wdth  alternating  current 
applied  to  the  thyratrons  in  the  first  case  current  will 
flow  from  them  as  direct  current.  In  the  second  case, 
with  direct  current  connected  to  the  “Thyratron,”  alter- 
nating  current  of  any  desired  frequency  will  result. 

The  development  of  tubes  for  the  purposes  outlined 


is  proceeding  along  orderly  lines.  At  the  present  time 
attention  is  being  concentrated  on  tubes  of  moderate 
voltage  and  ampere  capacity.  Such  tubes  can  be  used  to 
rectify  and  invert  power  up  to  approximately  9,000 
kw.  maximum  at  30,000  volts.  While  it  is  theoretically 
possible  to  employ  higher  voltages  and  larger  powers, 
such  combinations  would  require  a  multiplicity  of  tul)es 
and  practical  considerations  will  postpone  such  installa¬ 
tions  until  ex])erience  has  been  gained  with  these  tubes 
under  actual  oi^erating  conditions  in  other  classes  of 
service. 

A  tube  of  lower  voltage  is  also  available  which  can  be 
used  to  rectify  alternating  current  for  the  purpose  of 
feeding  Edison  three-wire  networks.  A  single  equip¬ 
ment  employing  this  tube  will  have  a  capacity  of  150  kw. 
at  250  volts. 

As  the  loss  in  the  thyratron  is  very  small,  equipments 
employing  these  tubes  operate  at  efficiencies  not  possible 
of  attainment  with  any  other  equivalent  electrical  device. 
It  is  interesting  to  note  that  as  the  voltage  drop  in  the 
tubes  is  a  constant,  tube  equipments  maintain  their  high 
efficiency  throughout  their  entire  range  of  load. 

So  it  stands ;  research  has  gone  far,  and  it  is  willing 
to  say  that  through  continued  study  tubes  of  larger 
capacity  and  higher  voltage  may  be  produced.  Produc¬ 
tion  is  not  willing  to  hazard  a  guess  at  what  cost,  of  what 
appearance,  design  or  physical  characteristics.  Experi¬ 
mental  use  will  point  the  way  through  clearing  up  of 
difficulties  by  trial  under  various  conditions. 

As  C.  W.  Stone  pointed  out,  in  Chicago :  -  “It  may 
appear  to  you  from  what  I  have  said  that  I  feel  the 
millennium  is  here,  but,  of  course,  this  is  not  the  case. 
The  manufacturer  cannot  work  out  the  problems  without 
the  full  co-operation  of  the  operating  engineers.  He 
can  only  develop  the  devices  and  test  them  in  various 
circuits  and  principles.  All  the  problems  of  generation 
and  distribution  of  power  by  use  of  the  thyratron  are 
not  solved.  Laboratory  tests  and  theoretical  considera¬ 
tions  would  indicate  that  all  of  the  things  which  I  have 
mentioned  can  be  done,  and  i)erhaps  many  others,  but  it 
will  require  patience  and  time  to  work  out  all  of  the 
details.” 

T 

Dairy  Uses  60  Watts  per  Quart 

Electrical  modernization  of  a  large  dairy  plant  at  a 
cost  of  $42,000  promises  a  reduction  of  $7,500  annually 
in  the  total  of  $175,000  expended  for  power,  labor,  fuel 
and  repairs.  Refrigeration  (680  tons)  and  power  plant 
auxiliaries  remain  steam-driven,  but  the  electrical  con¬ 
sumption  is  exi)ected  to  be  more  than  240,000  kw.-hr. 
per  month  at  94.2  per  cent  jwwer  factor.  Average  de¬ 
mand  is  computed  at  887  kva.  with  a  maximum  of 
962  kva.,  according  to  Messrs.  J.  Dreux  and  H.  C. 
Brunner  in  a  recent  A.I.E.E.  paper. 

Electropure  pasteurization  of  the  milk  by  passing 
current  through  the  milk  and  establishing  the  pasteuri¬ 
zation  temperature  by  electrolytic  losses  is  the  process 
used.  Six  units  together  handle  13.200  quarts  per  hour 
and  consume  48  kw.  each  at  220  volts  a.c.  applied  to  the 
carbon  electrodes.  The  balance  of  the  plant  load  is 
represented  by  circulating  pumps,  liottle  washers,  ice 
cream  machinery,  conveyors,  elevators,  fans  and  blowers. 
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Network  Promises  Marked 


By  D.  K.  BLAKE 

Central  Station  Enyinccriitff  Department, 
General  Electric  Company,  Schenectady,  N.  Y. 


The  network  principle  promises  to  reduce  light  and 
])ower  system  cost  and  to  inij)rove  service  .stand¬ 
ards  if  it  is  applied  to  the  several  voltage  levels 
u.sed  in  the  industry.  It  simjdifies  system  layout  and 
engineering.  It  makes  ]x>ssil)le  the  manufacture  of 
standard  a])paratus  of  a  single  rating  on  a  production 
.scale.  It  reduces  the  system  investment  per  unit  of 
capacity  and  im])roves  service  standards  at  a  minimum 
cost. 

For  the  1 20-208-voltage  level  in  metropolitan  distri¬ 
bution  systems  the  alternating-current  network  system  is 
now  accepted  and  has  been  installed  in  many  cities.  It 
has  simplified  layouts,  reduced  costs,  made  possible  the 
use  of  standard  single-rated  equipment  and  improved 
service  standards.  This  develojiment  is  not  yet  complete, 
but  it  has  gone  so  far  as  to  indicate  that 

all  metropolitan  distribution  systems  should  be  de¬ 
veloped  toward  the  installation  of  the  low-voltage 
network  as  the  ultimate  goal. 

Rut  for  the  next  higher  voltage  level  the  network 
principle  offers  tangible  advantages  so  great  that  it 
should  be  applied  to  4,0C)0-volt  distribution  in  many 
metropolitan  systems.  This  can  be  done  readily  by  using 
it  for  all  extensions  or  additions  to  the  existing  installa¬ 
tion  in  a  step-by-step  program  for  the  ultimate  use  of 
the  4,UCK)-volt  network  for 
the  entire  system.  Actual 
studies  on  .several  proi)erties 
show  capital  savings  of  from 
$15  to  $25  per  kilowatt  in 
favor  of  the  4,000-4,600-volt 
netw’ork  and  a  very  great 
simplification  of  the  system 
from  generators  to  con¬ 
sumers.  The  primary  net¬ 
work  results  in  cost  reduc¬ 
tion.  greater  simplification, 
greater  flexibility,  greater 
standardization  and  better 
service.  It  is  the  most  revo¬ 
lutionary  steji  in  electrical 
distribution  since  the  intro¬ 
duction  of  alternating  cur¬ 
rent. 

The  4,000  to  4.t)00-volt 
network  is  made  by  intercon¬ 
necting  existing  or  installed 


— Reduces  system  costs 
— Simplifies  construction 
— Improves  service 
— Allows  use  of  standard  single-rated 
equipment 

— Permits  mass  production  of 
apparatus 

overhead  circuits  into  loops  or  networks.  These  primary 
networks  are  fed  from  generator  feeders  or  from  the  next 
higher  transmission  voltage  system  at  any  desirable  num¬ 
ber  of  i)oints  and  the  networks  are  tapped  to  supply  the 
distribution  transformers  needed  for  the  next  lower  volt¬ 
age  level. 

In  essence,  the  4.000-volt  network  means  that  each 
street  has  a  single  4,000-volt,  four-wire  primary  circuit 
of  one  size  cable  or  conductor ;  it  means  that  the  large 
capacity  substation  with  radial  distribution  is  eliminated 
in  favor  of  a  number  of  small  distribution  substations 
located  in  streets  or  buildings  adjacent  to  load ;  it  means 
that  standard  breakers,  transformers  and  protective 
equipment  can  he  used  and  all  have  identical  ratings ; 
it  means  these  network  substations  can  be  located  near 
the  loads  and  that  system  capacity  can  he  added  in  small 
units  when  and  where  needed ;  it  means  virtually  no 
obsolescence  expense  for  the  equipment  is  used  until 
it  wears  out. 

A  transformer  with  regulating  eejuipment  supjdies 
energy  to  the  4,000-volt  network  at  intersecting  mains. 

Oil  breakers  with  automatic 
reclosing  features  provide 
full  protection  and  there  is 
no  necessity  for  high-voltage 
(11-kv.  to  v33-kv.)  breakers. 

The  de.scri])tion*  of  the 
system  in  the  Electric.m. 
W'oKLi)  suggested  the  use  of 
5.000-kva.  transformers.  I  he 
engineers  of  the  Bylleshv 
Engineering  &•  Management 
Corporation  found  in  a|)i)ly- 
ing  the  system  to  Pittsburgh 
that  a  1,500-kva.  unit  was 
jweferahle  for  their  condi¬ 
tions  and  showed  very  snh- 
stantial  savings.  It  is  l)elie\'cd 
this  rating  is  preferable  '<)r 

*“Servin(i  a  Medium-Voltoiie 
Setu'ork,”  by  D.  K.  Blake,  "Elec¬ 
trical  World,”  page  501,  March  5, 
192T. 


High-voltage  feeders  11,000  v.  to  33,000  v. 
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The  medium-voltage  network  is  composed  of 
simple  elements 

The  adaptibility  to  larpe  power  load.«<  and  ease  c)f  multiple 
supitly  to  small  1 2(i/20S-volt  network.s  from  either  4,000 
or  13,200  volts  is  indicated. 
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Economies 


other  cities  as  well  and  becomes  practically  universal  in 
application.  This  smaller  rating  easily  permits  subway 
installations  which  simplify  the  proper  locations  of  the 
network  substations.  Furthermore,  this  rating  makes  it 
easy  to  begin  a  network  in  lightly  loaded  or  isolated 
territories. 

There  are  so  many  advantages  of  the  network  system 
(any  one  of  a  number  would  l)e  decisive,  other  points 
being  ecpial)  that  it  is  not  at  all  necessary  to  appeal  to 
lower  capital  invested  and  capitalization  of  losses. 
Nevertheless,  it  is  believed  that  substantial  savings  in 
investment  of  $10  and  $25  per  kva.  will  be  very  com¬ 
mon.  This  statement  is  based  on  studies  of  various 
ideal  conditions  and  actual  localities  in  five  different 
cities. 

A  fault  anywhere  on  the  4,C)00-volt  network  mains  or 
branches  interrupts  about  500  to  8(X)  kva.  of  load, 
whereas  the  present  radial  system  interrupts  about  1.000 
to  2,000  kva.  of  load.  Furthermore,  the  actual  number 
of  faults  are  reduced  somewhat  by  the  elimination  of 
many  miles  of  4,(X)0-volt  feeders.  Finally,  great  care 
is  taken  in  radial  substation  design  to  avoid  putting  too 
many  eggs  in  one  basket,  but  a  fault  on  a  network  sub¬ 
station  bus  does  not  interrupt  any  load ;  in  other  words, 
there  are  no  eggs  in  the  basket. 

The  uniformity  of  the  network  greatly  simplifies  reg¬ 
ulating  methods.  Automatic  load  ratio  control  in  the 
network  transformer  may  be  substituted  for  the  usual 
feeder  regulator  and  thereby  permit  a  wider  range  of 
voltage  conditions  in  the  transmission  system,  with 
attendant  savings.  The  drop  in  network  mains  is  so 
small  as  to  permit  the  assertion  that  100  per  cent  voltage 
is  maintained  at  every  substation  at  i-  to  1^-mile  in¬ 
tervals,  with  no  variation  on  the  netw’ork  mains  exceed¬ 
ing  a  2  per  cent  range.  A  vast  territory  overlaid  with  a 
primary  system  having  variations  within  1  per  cent 
would  surely  result  in  a  very  substantial  increase  in 
revenue,  though  it  cannot  be  satisfactorily  estimated, 
as  well  as  rendering  a  class  of  service  far  superior  to 
any  in  the  past.  No  additional  words  should  be  neces¬ 
sary  to  drive  home  the  tre¬ 
mendous  significance  of  this 
network  feature. 

rhe  medium-voltage  net¬ 
work  is  fully  adequate  for  a 
range  of  load  densities  from 
the  low-density  residential 
ari-as  to  well  beyond  the  high 
densities  at  which  the  now 
well-known  120/208-volt  sec¬ 
ondary  network,  with  its  con¬ 
tinuity  superiority,  becomes 
economical.  The  following 
tal)^•  clearly  indicates  the 
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Substantia]  savings  are  possible  due  to  smaller 
increments  of  network  vaults 

Tapping  of  nearby  transmission  lines  delays  addition  of 
new  high-voltage  feeders  for  the  network. 


range  with  1.500-kva.  transformers  uniformly  spaced 
over  a  territorv: 


Spacing  of  Subatations, 
MUea 
2 
U 

1 


Load  Density, 
Kva.  per  Square  mile 
300 
535 
1,200 
4,800 
19,200 


Substitution  of  1,500-kva.  network  vaults  for 
radial  substation  eliminates  heavy  feeders 


Thus  one  system  utilizing  one  equipment  is  built  up 
(not  reconstructed,  reconditioned  or  revamped)  and 
fully  adequate  for  a  load  density  increase  of  64  times 
the  lowest. 

The  uniform  character  of  the  network  and  its 
smaller  substations  provide  a  smaller  increment 
investment  for  load  growth. 

Thus  accurate  long-range  load  forecasting  for  distri¬ 
bution  purposes  becomes  unnecessary.  Losses  in  money 
due  to  over  or  under  estimating  load  growth  are  prac¬ 
tically  eliminated  because  the  expenditures  more  nearly 
approximate  the  load  growth  curve.  The  substations 
and  copper  are  added  when  and  where  the  load  comes. 
Cases  have  been  roughly  analyzed  where  the  new  money 
required  for  the  network  system,  instead  of  building  a 

new  substation,  reduced  the  first  year’s  ex|)enditures 

from  approximately  (a)  $5(X).(XX)  to  $250,000,  (b) 

$380,000  to  $208,000.  and 
(c)  $270,000  to  $180,000. 
To  be  sure,  these  figures  are 
the  extreme  and  were  found 
on  systems  where  expensive 
substations  and  underground 
feeders  are  the  rule,  but 
nevertheless  they  indicate  the 
network  possibilities. 

The  network  inherently 
avoids  the  concentration  of 
large  amounts  of  short-cir¬ 
cuit  kva.  by  the  use  of  smaller 
transformer  sizes  and  the 
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Network  formed  by  interconnecting  existing 
radial  mains 

No  more  than  four  wires  are  required  on  one  street.  The 
other  branches  and  distribution  transformers  remain 
undisturbed. 


Cost  comparisons  of  radial  and  network 
systems  are  simple 

Radial  cost  involves  one  substation  plus  4,000-volt  feeders ; 
network  cost  involves  sixteen  substations  plus  extra  trans¬ 
mission  laterals. 


effective  use  of  the  circuit  imj^edance.  The  values  of 
short-circuit  kva.  at  a  given  voltage  depend  upon  the 
spacing  of  the  transformers  more  than  on  the  system 
capacity.  The  following  table  indicates  the  relation  be¬ 
tween  substation  si)acing,  short-circuit  kva.  and  load 


density  at  infinite  extension  : 

Spacing, 

Load  Density, 

Mile* 

Bhort-Cirruit  Kva. 

Kva.  per  Square-Mile 

li 

71,000 

535 

1 

88,000 

1,200 

4 

140,000 

4,800 

i 

220,000 

19,200 

Thus  for  36  times  the  load  growth  the  short-circuit 
kva.  is  increased  only  three  times.  So,  then,  one  breaker 
having  220,000  kva.  interrupting  capacity  will  be  suit¬ 
able  for  the  life  of  the  network  and  indejiendent  of  sys¬ 
tem  capacity.  No  obsolescence  of  circuit  breakers  is 
then  incurred  because  of  insufficient  interrupting 
capacity. 

The  medium-voltage  network  can  be  applied  on  such 
an  extensive  scale  (much  more  so  than  the  120/208- 
volt  network)  as  to  permit  maximum  benefits  from  the 
application  of  the  synchronized-at-the-load  principles. 
An  extensive  application  of  synchronization  at  the  net¬ 
work  is  exi)ected  to  simplify  generating  station  arrange¬ 
ments  by  the  reduction  of  buses  and  energy  concen¬ 
trations. 

It  is  anticipated  by  some  that  before  many  years 


direct-current  transmission  will  be  an  actuality  with 
further  simplification  and  economy.  Alternating-current 
distribution  is  expected  to  continue.  The  mediuin- 
•voltage  network  is  the  best  form  of  an  a.c.  distribution 
system  to  receive  energy  from  both  alternating-  and 
direct-current  transmission  when  and  if  that  becomes 
actual. 

The  network  system  will  simplify  to  a  high  degree 
the  .relaying  of  the  complete  system  when  it  becomes 
large  enough  to  influence  the  transmission  and  genera¬ 
tion  layout.  There  are  three  ty])es  of  protection  re¬ 
quired,  namely,  overload,  reverse-power  overload  and 
bus  differential.  Plain  overload  protection  is  provide  ^ 
for  all  breakers  connected  in  the  network  mains.  These 
relays  have  the  inverse  time  characteristic  and,  therefore, 
all  may  be  set  exactly  alike  by  taking  advantage  of  the 
substantial  excess  of  current  in  the  faulty  main  over 
the  adjacent  mains  supplying  current  to  the  fault. 

The  transformer  and  transmission  lines  are  protected 
as  a  unit  by  the  well-known  overload,  reverse-power 
combination  The  well-known  .bus  differential  scheme 
would  be  adequate  for  clearing  the  faulty  station  bus 
from  tbe  system  without  the  interruption  of  any  load. 

The  network  requires  no  more  than  four  primary 
conductors  on  any  one  street. 

The  usual  number  of  feeders  radiating  from  sub¬ 
stations  are  eliminated  and  thereby  eliminate  larger 
conductors  than  size  No.  2/0  and  all  underground  con- 
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Network  is  adequate  for  wide  range  of 
load  densities 

A  uniform  syi^tem  is  built  up  by  the  addition  of  standard¬ 
ized  units. 


100%  £ 


Ideal  voltage  afforded  economically  by  network 

Voltage  difficultie.s  on  the  primary  disappear  for  2  per 
cent  range  is  so  narrow  as  to  be  almost  perfect. 
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Radial  _ Network 


'690  kva 

L_ 

Faults  affect  small  area  in  network 

The  network  interrupts  about  one-half  as  much  load  as  a 
radial  4,000-volt  feeder  and  has  fewer  interruptions  be¬ 
sides,  because  the  feeders  are  eliminated. 

struction  otherwise  required  by  the  large  number  of 
radial  feeders.  Many  territories  are  now  so  covered 
'  with  copper  that  a  network  could  be  formed  and  many 
pounds  of  copper  removed.  The  additional  mileage  of 
transmission  required  is  very  easily  and  economically 
jirovided  by  aerial  cable  installations.  The  network 
might  well  be  overhead,  with  underground  secondary 
distribution  where  this  is  desirable. 

The  network  permits  a  degree  of  standardization 
never  before  anticijtated  with  other  methods.  It  be¬ 
comes  entirely  possible  to  standardize  on  one  size  trans¬ 
former  with  the  variations  only  in  the  winding.  The 
load  ratio  control  may  be  standardized.  Oil  circuit 
breakers  may  be  standardized  in  one  voltage,  one  ampere 
rating,  one  interrupting  rating,  one  mechanism.  Finally, 
all  equipment  may  he  combined  in  one  unit  structure, 
including  relays  and  metering.  Such  a  network  sub¬ 
station,  factory  assembled,  reduces  the  utility  companies" 
work  to  the  process  of  building  the  vault  and  running  the 
circuits  to  and  from  the  vault.  Thus  the  engineering, 
construction  and  accounting  organization  are  reduced. 
Purchasing  is  simplified  by  eliminating  a  large  number 
of  propositions  for  separate  purchase.  Costs  are  more 
accurately  known  because  the  unit  substation  purchase 
l)rice  is  definite  and  constitutes  the  largest  cost.  De¬ 
liveries  become  shorter  and  permit  timing  so  as  to  trans- 


Steam  stah'on 
13  kv. 


Network  adapted  to  variety  of  conditions 

The  medium-voltape  network  can  be  made  sufficiently 
large  to  obtain  the  benefits  of  synchronized-at-the-load 
principle  and  at  the  same  time  be  admirably  adapted  to 
d.c.  transmission  when  that  becomes  practical  on  a  large 
scale. 


port  direct  from  the  car  to  the  vault,  thus  reducing 
storage  facilities. 

The  manufacturer  is  enabled  to  make  one  unit  in 
quantities  far  in  excess  of  present  varieties.  The  scales 
of  equipment  approximate  very  closely  the  load  growth 
curves  of  the  industry.  This  enables  the  manufac¬ 
turer  to  be  reasonably  sure  of  his  market  and  make 
definite  plans  for  improved  manufacturing  facilities  to 
reduce  costs.  Engineering  talent  and  factory  workman¬ 
ship  concentrated  on  a  unit  results  in  a  better  product. 

The  simplicity  of  the  network  system  does  not  leave 
much  room  for  individuals’  ideas,  with  all  their  varie¬ 
ties,  to  take  precedence  and  offset  the  benefits  of 
standardization.  Standardization  does  not  mean  that  no 
changes  in  the  product  will  be  made,  but  it  does  mean 
they  are  made  in  an  orderly,  systematic  and  economic 
manner,  affecting  all  equijmients  alike. 
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Network  short-circuit  currents  increase  slower 
than  increase  in  load  density 

250,000-kva.  breaker  Is  easily  and  economically  stand¬ 
ardized  for  all  densities;  therefore,  no  obsolescence. 

Sufficient  study  has  been  made  to  indicate  that  the 
network  principle  can  be  applied  to  the  4,(XX)-4,6(X)-volt 
distribution  level  just  as  it  has  been  applied  to  the  120- 
208  distribution  level.  A  very  great  possibility  exists 
for  the  application  of  the  principle  to  the  higher  voltage 
levels.  In  the  4,000-4,600-volt  level  the  network 
principle  permits: 

(a)  Elimination  of  large  substations,  with  consequent  heavy 
investments  in  real  estate,  buildings  and  multiple-radial  feeders. 

(b)  Use  of,  say,  1,500-kva.  transformers  and  250,0()0-kva. 
oil  breakers  exclusively  by  the  industry,  thus  permitting  mass 
production  of  this  equipment. 

(c)  Use  of  a  compact  and  complete  substation,  so  to  speak, 
of  1,500  kva.,  with  self-contained  equipment  that  can  be  pur¬ 
chased  and  used  as  a  unit  and  located  where  needed.  A  vault 
for  $3,000-$5,000  or  a  small  fenced  area  is  the  only  investment 
required  for  the  substation  site. 

(d)  Use  of  only  four  standard  conductors  on  all  streets  in 
the  network  area. 

(e)  Use  of  existing  radial  overhead  systems  to  make  a  net¬ 
work  at  a  minimum  cost. 

(f)  Use  of  standard  measuring  and  protective  equipment. 

(g)  Elimination  of  detailed  engineering  for  system  additions 
and  extensions. 

(h)  Giving  of  maximum  service  with  maximum  voltage  reg¬ 
ulation  at  a  minimum  cost. 

(i)  Development  of  a  system  that,  so  far  as  can  be  predicted, 
will  fit  best  into  the  higher  and  lower  voltage  level  systems  of 
the  future  and  the  new  developments  expected  in  the  art. 

(j)  Avoidance  of  obsolescence  expense  due  to  load  growth 
rendering  existing  equipment  inadequate. 
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Pittsburgh  Primary  Network 

Saves  40  per  Cenf 


Economy  in  copper,  transformers, 
circuit  breakers  and  system  losses. 
Long-range  planning  less  imperative. 
Better  regulation  inherent  in  the  net¬ 
work  system. 


There  are  three  elements  in  the  primary  network 
scheme:  (a)  the  transmission  feeders  from  th:* 
source  of  supply,  (b)  the  transformers  and 
switches  and  (c)  the  ])rimary  mains.  Compared  with 
the  radial  scheme  the  elements  are  the  same  except  that 
the  primary  feeders  have  been  eliminated.  This  fea¬ 
ture,  however,  is  only  one  of  the  items  which  permit  a 
saving  in  initial  cost  over  the  radial  system. 

The  initial  study  of  a  primary  network  was  made  for 
a  section  of  Pittsburgh  known  as  Squirrel  Hill.  This 
section  embraces  residences  principally.  There  are  a 
few  apartment  houses,  a  small  business  district,  but  no 
manufacturing  load.  The  area  comprises  about  2.0  square 
miles  with  a  winter  peak  of  4,200  kva.,  the  load  density 
being  2,100  kva.  per  square  mile.  This  area  is  at  present 
fed  by  circuits  from  two  adjacent  distribution  areas. 
Schenley  and  East  End  substations,  and  was  chosen  for 
the  initial  economic  study — first,  because  the  area  had 
relatively  definite  boundaries,  with  no  existing  substa¬ 
tion  within  its  limits,  and,  second,  the  growth  of  load 
indicated  extension  of  existing  radial  system  or  adoption 
of  a  new  system.  Three  transmission  feeders  are  avail¬ 
able  within  the  area. 

Estimates  for  the  scheme  of  extension  of  a  radial 
system  are  based  on  the  standard  practice  for  the  Pitts¬ 
burgh  district.  The  substation  proposed  is  a  semi-out¬ 
door  type,  22/4  kv.,  full  automatic,  similar  to  those  used 
on  the  Duquesne  Light  Company  system. 

Initial  installation  would  consist  of  two  4.000-kva. 
transformer  banks,  a  22-kv.  tie  breaker,  three  300-amp.. 
4-kv.  regulated  feeders  and  other  necessary  equipment. 
The  building  would  provide  space  for  an  ultimate  of 
two  6.000-kva.  transformer  banks  and  five  v300-amp. 
regulated  feeders.  Primary  feeders  would  be  run  in 
existing  duct  lines  to  their  feeding  points  with  section- 
alizing  switches  as  indicated. 

The  primary  network  includes  the  same  area  as  cov¬ 
ered  by  the  radial  system  and  the  transformer  and 

*  Abstracted  from  A.I.E.E.  paper  by  R.  M.  Stanley  and  C.  T. 
Sinclair  at  Pittsburgh,  March  11. 


Primary  laterals 


Scheme  of  Pittsburgh  network 

Tiansforiiiers  of  1,500  kva.  distributed  over  area  and  .served 

by  multiplicity  of  feeders.  Regulators  between  transformer 
breaker  and  main  protection  breakers.  If  re<iuired. 

switching  units,  of  submersible  type,  are  to  be  in  under¬ 
ground  vaults  located  in  the  street. 

Transformers  are  1,500-kva.,  22/4-kv.  subway  type 
with  four  2^  per  cent  taps  below  and  two  2^  per  cent 
taps  above  on  the  high-voltage  side  and  a  three-position, 
oi’-immersed,  disconnecting  and  grounding  switch  on  the 
22-kv.  side.  The  transformer  oil  circuit  breaker  is  in¬ 
tegral  with  the  transformer.  Lead-covered  cable  is  used 
for  all  4-kv.  work  in  the  vault. 

The  oil  circuit  breakers  are  7,500  volt.  600  amp.,  hav¬ 
ing  a  rupturing  capacity  of  14,000  amp.  2  OCO  at  4.000 
volts.  They  will  be  arranged  to  reclose  once  on  a  fault, 
the  breakers  at  each  end  closing  at  different  times,  so  that 
the  equivalent  of  two  reclosings  is  obtained.  The  hreaker 
with  its  control  mechanism  and  relays  will  be  mounted  in 
a  submersible  type  box  equipped  with  wiping  sleeves 
for  lead  cable. 

Comparative  costs  of  radial  and  primary  network 
schemes  are  .shown  in  Table  I.  The  operating  capacity  of 
each  scheme  is  7,500  kva.  If  the  cost  units  per  kva.  of  ca¬ 
pacity  available  for  the  radial  scheme  wth  substation  is 
represented  as  100  per  cent,  a  corresponding  cost  of  the 
primary  network  is  56  per  cent.  or.  as  expressed  in  the 
table,  the  radial  system  is  78  per  cent  more  costly  than 
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the  network.  If  system  voltage  variation  ])ermits,  regu¬ 
lators  will,  of  course,  be  omitted  in  the  network  scheme 
because  of  the  better  inherent  regulation  due  to  the 
network.  Primary  feeder  and  duct  costs  are  common  to 
both  schemes  and  are  omitted  from  the  comparison. 

It  was  decided  to  make  a  similar  study  of  the  \'erona- 
Oakmont  district,  which  is  located  about  10  miles  north¬ 
east  of  Pittsburgh.  The  area  covered  is  4.7  square  miles, 
with  a  load  of  2,000  kva.  Load  density  is  425  kva.  per 
stjuare  mile.  The  area  is  residential  and  light  commercial 
load  is  supplied  at  present  at  2,300  volts;  the  load  in 
thi>  area  has  only  recently  grown  to  an  amount  to  justify 
a  changeover  to  4,000  volts.  The  present  substation  is 
to  be  abandoned  for  distribution  jmrposes  and  the  area 
converted  to  4  kv. 

h'or  a  radial  system  a  new  substation  rated  at  3,750 
kva.  and  having  two  3.000-kva.  transformer  banks  was 
proposed.  Two  4,000- volt  regulated  feeders  are  planned. 

In  the  primary  network  three  1.500-kva.  transformer 
],oints  are  jdanned.  With  one  feeder  out  of  service  the 
capacity  is  3,750  kva.  based  upon  25  i)er  cent  overload 
on  the  remaining  transformers.  The  cost  estimates  are 
shown  in  1'able  II. 

I'he  network  scheme  has  been  estimated  in  three  ways : 
fa)  -Ml  ecpiiinnent  in  underground  vaults,  (b)  equipment 
in  small  buildings  above  ground,  (c)  outdoor  installa¬ 
tion  (equipment  alM)ve  ground  on  concrete  pads).  Call¬ 
ing  method  (c)  100  per  cent,  we  find  that  the  radial 
scheme  is  35  per  cent  more  costly,  with  the  building  type 
installation  and  the  underground  vault  at  7  and  18  i)er 
cent  more  costly  respectively  than  the  outdoor  trans¬ 
former  installation.  In  areas  of  this  type  vaults  will  not 
ordinarily  be  necessary. 

It  was  decided  that  one  of  each  of  the  above  types 
of  installation  be  used  in  this  initial  primary  network  to 
form  the  three  transformer  points  proposed  for  this 
area. 

W  hen  the  primary  network  was  first  considered  no 
scheme  for  protection  had  been  studied  and  it  was  felt 
that  it  would  require  a  complicated  combination  of  re¬ 
lays  or  the  possible  develop¬ 
ment  of  a  new  relay,  but 


Table  I — Squirrel  Hill  Cost  Comparison 

Initial  Step 

Load  density  2, 100  kva.  per  square  mile 


Radial.  Network, 
Kva.  Kva. 

I><«d .  4.200  4,200 

Transformer  capaoity  installed .  8,000  9,000 

Transformer  capacity  with  spare  capacity  out  of  service  5,000  7,500 

Costs  in  per  Cent 

Real  estate .  18  .... 

Substations .  21  26.7 

Electrical  equipment .  67  56 

Transmission .  1.2  j.5 

Distribution .  18.4  3.4 

Ducts.... .  4.7  10.8 

ChanKes  in  4-kv.  feeders  and  mains .  ....  I .  j 

Total  initial  step .  130  100 

Second  Step 

Kva.  Kva. 

Load .  7,500  7,500 

Transformer  capacity  in.stalled .  12,000  9.000 

Transformer  capacity  with  spa.-e  cai)acity  out  of  service.  7,500  7,500 

Costs  in  per  Cent 

Substation  increase .  28  None 

Distribution  increase .  20.5  None 

Total  second  step .  178  100 


Note:  ll^ial  system  (initial  step)  will  have  tw'o  4,000-kva.,  three-phase  trans¬ 
formers.  With  one  out  of  service,  the  other  will  carry  25  per  cent  overload  through 
peak  or  5,000  kva.,  which  is  satisfactory  for  initial  step  and  allowing  for  growth. 

Network  will  have  six  1,500-kva.,  three-phase  banks  and  when  one  transmission 
line  goes  out,  two  1,500  kva.  banks  go  out  also,  leaving  6,000  kva.  in  service,  which, 
with  25  per  cent  overload  capacity,  gives  7,500  kva.  capacity  to  carry  4,200  kva. 
initial  load. 


.\  network  relay  similar  to  the  one  used  on  the  low- 
voltage  a.-c.  network  will  lie  used  to  protect  the  trans¬ 
former  bank  breakers.  This  relay  would  open  the 
breaker  on  any  type  of  high-tension  fault,  and  also  if  the 
supply  line  is  de-energized  the  magnetizing  current  for 
the  bank  in  combination  with  the  charging  current  of  the 
line  will  be  sufficient  to  open  the  breaker.  It  is  also 
jKissible  with  this  relay  to  have  the  breaker  close  when 
the  high-tension  line  is  re-energized.  Therefore,  the  tyi>e 
of  protection  used  on  this  breaker  will  be  identical  to 
that  of  the  low-voltage  network  protector.  In  addition 
to  this  protection,  consideration  is  lieing  given  to  tripping 
this  breaker  by  means  of  a  contact-making  thermometer 
placed  on  the  transformer.  In  case  of  excessive  overload 
which  would  be  likely  to  damage  the  transformer,  the 


when  the  matter  was  investi¬ 
gated  it  was  found  that  a 
very  simple  protection  scheme 
Could  be  used  which  would 
lend  itself  to  ready  expansion 
without  the  necessity  of 
changing  relay  settings. 


Barrier  principle 
employed  in  vaults 

In  one  compartment  l.s  the  trans¬ 
former  and  integral  oil  circuit 
breaker;  22-kv.  cable  is  brought 
in  from  duct.s  in  the  street  to 
the  pothead  on  the  transformer. 
From  the  oil  circuit  lareaker, 
connected  directly  to  the  4-kv. 
transformer  leads,  single-con¬ 
ductor,  4-kv.  lead  cable  connects 
to  the  regulators.  From  these 
regulators  4-kv.  cables  are  car¬ 
ried  to  oil  circuit  breakers  in  the 
other  compartment,  and  from 
these  breakers  the  cable  is  car¬ 
ried  to  potheads  on  poles,  where 
connections  are  made  to  street 
niain.s.  Size  of  vault,  30x12x13 
ft.  high. 
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thernionieter  when  it  reaches  a  predeterniinecl  value 
would  energize  the  trip  circuit,  thus  disconnecting  the 
transformer  from  its  load.  This  might  be  advisable  in 
the  event  that  two  high-tension  feeders  should  be  out  of 
service  during  a  peak-load  i)eriod,  but  would  i)ermit  the 
one  remaining  hank  to  carry  the  load  for  as  long  a 
jK?riod  as  ])ossible  without  damaging  the  transformer.  In 
the  majority  of  cases  relief  could  jirobahly  he  given  this 
one  unit  before  the  temperature  would  reach  the  tripping 
value.  Under  this  scheme  no  other  overload  protection 
would  be  used  for  the  transformer  breaker. 

Hus  differential  protection  will  he  used  at  each  trans¬ 
former  installation  to  protect  the  bus  within  the  inter¬ 
section  so  that  any  type  of  fault  will  open  all  the  breakers 
and  lock  them  open.  The  overload  relay  for  this  protec¬ 
tion  will  he  installed  in  the  transformer  breaker  cubicle. 

Two  schemes  for  tie  main  protection 

A  detailed  study  has  been  made  to  determine  the  type 
of  j^rotection  best  suited  to  i)rotect  all  tie  mains.  AW 
breakers  are  arranged  for  automatic  reclosing  with  the 
breakers  on  each  end  of  a  main  set  to  close  at  different 
intervals,  so  that  the  main  is  re-energized  two  times.  If 
a  breaker  on  the  faulty  main  closes  and  again  opens,  it 
is  bK'ked  out  and  no  further  operations  are  possible. 

I'wo  scbemes  have  l)een  worked  out  which  will  give 
ade(|uate  ])rotection.  namely:  (1 )  (Overload  with  definite 
time  setting  and  (2)  overload  with  inverse  time  char¬ 
acteristic  : 

1.  Overload  with  Definite  Time  Setting — In  this 
scheme  the  relays  are  set  to  operate  at  150  to  200  per 
cent  of  transformer’s  full  load  current,  namely.  .500  to 
400  amp.  The  time  settings  are  staggered  so  that  a 
breaker  on  one  end  of  a  main  will  open  in  0.6  second 
and  on  the  other  end  in  1.1  seconds.  This  scheme  has 
one  disadvantage — that  breakers  other  than  those  con¬ 
nected  to  the  faulty  main  o])en.  although  there  is  no 
interruption  to  service  on  other  mains,  since  none  of  the 
breakers  set  at  1.1  seconds  have  sufficient  current  after 
the  0.6-second  breakers  o])en  to  operate  except  the  one 
directly  connected  to  the  fault. 

2.  Overload  with  Inverse  Time  Characteristic — This 
scheme  employs  a  relay  with  a  greater  inverse  time  char¬ 
acteristic  than  is  normally  used.  W  ith  a  400/5  current 
transformer  and  the  4-amp.  relay  setting  the  relay  will 
operate  at  480  amp.  in  nine  seconds  and  will  operate  on 
a  current  as  low  as  320  amp.,  although  the  time  would 
not  be  accurate.  In  this  .scheme  only  the  two  breakers 
connected  to  the  faulty  line  operate.  However,  if  corner 
transformers  are  installed  in  which  tie  mains  are  run  in 
only  two  directions,  proper  selection  cannot  be  made 
when  this  particular  transformer  is  out  of  service.  In 
general,  it  may  not  be  advisable  to  use  this  design,  hut 
rather  run  a  third  main  to  some  adjacent  intersection. 
This  scheme  appeared  to  have  certain  advantages  over 
scheme  ( 1 )  and  was  adopted. 

Short-circuit  studies  were  made  of  the  network  layout 
for  three-phase  and  phase-to-ground  faults  at  all  loca¬ 
tions  along  the  tie  mains,  with  all  transmission  feeders 
in  service  and  with  each  one  out  to  determine  the  definite 
re(juirements  of  a  relay. 

Similar  studies  have  been  made  on  layouts  using  va¬ 
rious  numbers  of  transformers  and  with  various  length 
mains,  and  in  all  cases  the  results  are  comparable  to  the 
X’erona-Oakmont  study,  so  it  is  believed  that  no  trouble 
should  l^e  ex])erienced  in  relaying  the  primary  network. 


Table  II — Verona-Oakmont  Cost  Comparison 

Load  density  425  kva.  per  square  mile 


Radial, 

U  ndereround 
Vault, 

Network 

Buildinf;, 

Kva. 

Kva. 

Kva. 

Kva. 

Load . 

2,000 

2,000 

2,000 

2.000 

Proposed  iiist.  capacity . 

6,000 

4,500 

4,500 

4,500 

OperatiiiK  capacity* . 

3,750 

3,750 

3,750 

3,750 

Real  estate . 

17.0 

Costs  in  per  Cent 

2.8 

2.  8 

.''Substation  building  or  vault 

4.2 

24.5 

13.0 

5.8 

Equipment . 

95.0 

71.0 

66.3 

66.3 

1  ransinission . 

2.5 

3.3 

4.4 

4.4 

Distribution . 

1.6 

13.2 

13.2 

13.2 

Duct  connections . 

14.5 

5.7 

7.5 

7  5 

Total . 

135 

1 18 

107 

100 

*Ha8ed  on  125  per  cent  load  on  transformers  for  five  hours  in  case  of  feeder  or 
transformer  failure. 

Note:  C<»t  of  regulators  included  in  above  estimates. 

particularly  if  two-way  feed  transformer  installations  can 
be  eliminated. 

The  transformer  will  be  1,500-kva.  three-phase  sub¬ 
way  tyi)e,  22. 200/4, 000- volt  V,  with  four  2^  per  cent 
ta])s  below  and  two  2}  jier  cent  tajis  above  22,000  volts, 
and  to  have  an  inherent  impedance  of  10  per  cent,  'I'he 
22.000- volt  cable  sujiplying  the  transformer  will  ter¬ 
minate  in  an  oil-tight  jiothead  with  a  three-position 
switch,  so  that  the  cable  may  be  either  disconnected  from 
the  transformer,  connected  or  grounded,  and  is  protected 
by  an  interlocking  mechanism  so  that  if  the  transformer 
is  energized  from  either  side  it  will  not  be  possible  to 
operate  the  switch.  This  pothead  or  oil-tight  chamber 
is  mounted  on  the  transformer  as  an  integral  ])art  of  the 
case.  On  the  4,0(X)-volt  side  the  leads  will  be  brought 
out  through  oil -tight  bushings  so  constructed  that  an  oil 
circuit  breaker  cubicle  can  be  bolted  to  the  transformer 
case,  making  a  water-tight  connection. 

The  oil  circuit  breakers  are  600  am]).,  7,500  volts  and 
will  ru])ture  14,000  amp.  with  the  standard  duty  cycle. 
They  are  mounted  on  a  small  trtick  and  placed  in  a  small 
subway  tyi)e  cubicle,  in  which  all  relaying  e(]ui])ment, 
current  transformers,  motor-oiierated  mechani.sm,  etc., 
are  mounted.  Si)ace  is  not  allowed  for  inspection  of  the 
breakers  while  in  the  cubicle,  but  they  are  easily  discon¬ 
nected  and  rolled  out.  Each  unit  is  self-contained,  and 
at  the  time  of  installation  it  is  only  necessary  to  connect 
the  cables  to  the  wijiing  sleeves. 

Regulation 

The  percentage  regulation  for  the  network  is  very  low, 
so  that  in  general  it  does  not  a])pear  necessary  to  use 
regulators  unless  there  is  considerable  variation  in  the 
supply  voltage  of  the  transmission  lines.  To  prevent 
the  problems  which  arise  with  normal  parallel  regulator 
operation  it  will  be  necessary  to  control  each  intersection 
by  a  contact-making  voltmeter  set  so  that  each  intersec¬ 
tion  will  maintain  the  same  constant  voltage. 

Regulators  will  he  the  standard  single-phase,  oil- 
immersed  ty])e,  200  am]).,  2,300  volt,  5  per  cent  buck  or 
boost  and  equipment  with  wiping  sleeves.  The  motor, 
control  and  transformer  for  the  motor  circuit  will  be 
mounted  in  a  box  on  the  side  of  the  regulator,  so  that 
the  unit  is  complete  in  itself,  with  all  connections  gas¬ 
keted  to  make  it  subway  type. 

The  primary  network  offers  the  following  advantages 
over  the  usual  radial  system : 

1.  The  radial  system  is  78  per  cent  more  costly  than 
the  network.  Or.  ex])ressing  it  in  the  reverse  order,  the 
network  costs  about  56  per  cent  of  the  radial  system  now 
in  use.  Even  under  adverse  conditions,  such  as  in  areas 
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of  load  densities  as  low  as  425  kva.  per  square  mile,  the 
cost  runs  as  much  as  35  per  cent  higher  for  the  radial 
system. 

2  Reduced  copper  sizes  are  possible  on  the  mains 
because  of  the  smaller  currents  and  shorter  distances  of 
feed,  the  results  of  the  network  principle. 

3.  Short-circuit  studies  of  the  two  areas  studied  and 
of  theoretical*  systems  indicates  that  the  oil  circuit  break¬ 
ers  can  be  materially  smaller  than  for  the  corresponding 
radial  system. 

4.  The  network  principle  results  in  better  regulation, 
than  on  the  radial  system.  Any  radial  system  inherently 
has  considerable  voltage  variation  which  regulators  can¬ 
not  compensate.  It  is  believed  from  a  theoretical  voltage 
analysis  made  that  a  very  uniform  voltage  will  be 
obtained  on  the  netw'ork. 

5.  Transformer  units  (transformers,  switches,  regu¬ 
lators,  if  used,  and  auxiliary  equipment)  can  be  manu¬ 
factured  in  units,  stocked  if  necessary,  and  installed 
when  required. 


6.  The  radial  system  requires  a  substation  and  dis¬ 
tribution  system  to  be  built  well  in  advance  of  the  load 
growth.  Long-range  estimates  are  necessary  for  load 
growth,  in  both  direction  and  magnitude.  In  the  pri¬ 
mary  network  transformer  units  are  installed  where  and 
when  needed.  Only  as  the  load  appears  is  the  system 
ex|>anded.  Long-range  predictions  are  unnecessary. 
Investment  is  not  made  in  large  steps  far  in  advance  of 
the  load  grow’th. 

7.  The  total  losses  in  the  primary  network  are  less 
than  for  the  radial  system.  One  item  of  saving,  for 
example,  is  the  complete  elimination  of  feeder  losses,  as 
there  are  no  feeders. 

8.  With  the  designs  considered,  each  section  will  have 
a  capacity  of  600-700  kva.  The  radial  circuit  has  a 
capacity  of  2,100  kva.  A  failure  in  the  case  of  the  pri¬ 
mary  netw'ork,  therefore,  involves  less  than  one-third  the 
load  of  the  radial  system. 

9.  The  high-tension  cables  run  directly  to  the  network 
transformers  and  hence  no  breakers  are  needed. 


Electrically  Heated  Plot  Doubles  Carden  Yield 


Experiments  with  a  1/lOth-acre  electrically  heated 
cucumber  plot  near  Los  Angeles  proved  so  satisfactory 
that  a  large  field  has  been  opened  for  electric  heat  as  a 
forcing  agent  for  out-of-season  truck  crop  growing. 
Two  similar  plots  were  used  in  the  experiment,  one 
maintained  at  70  deg.  by  wires  placed  beneath  the  soil 
and  the  other  as  a  check  plot.  Forty-one  days  were  re¬ 
quired  from  planting  to  maturity  on  the  heated  plot, 
which  was  twenty  days  before  cucumbers  on  the  iin- 
heated  plot  were  of  marketable  size.  In  other  words, 
the  growing  time  was  cut  in  half.  Moreover,  the  yield 
from  the  heated  plot  was  double  that  of  the  other  and 
brought  $300,  as  against  $150,  and  the  crop  was  what 
is  called  “choice.” 

The  installation  cost  was  about  $100  and  the  bill  for 
current  $40,  so  that  the  experiment  more  than  ])aid  for 
itself  in  one  season.  The  method  of  wiring  the  plot  is 
shown  in  the  accompanying  sketch.  Iron,  aluhiinum. 


acre  plot  UO'aSO' 


Average  vine  on  unheated  and  heated  plot 


copper  and  nichrome  bare  wire  all  proved  unsuccessful 
due  to  rapid  oxidation.  Xo.  14  weatherproof  wire  was 
found  most  suitable.  It  is  expected  this  will  last  two 
seasons.  Upon  the  gardener’s  recommendation  a  tem¬ 
perature  of  70  deg.  was  thermostatically  maintained. 
This  is  probably  higher  than  necessary  and  also  it  ap¬ 
pears  that  the  last  two  weeks  of  heating  could  have  been 
eliminated. 

While  forced  growing  of  this  kind  is  highly  success¬ 
ful,  not  only  for  vegetables  but  flowers  as  well,  it  must 
not  be  overlooked  that  general  adoption  in  the  same 
locality  would  largely  destroy  the  advantages  of  an  early 
crop.  The  experiment  was  made  by  the  Southern  Cali¬ 
fornia  Edison  Company,  Ltd.,  under  the  direction  of 
G.  N.  Hawley,  industrial  heating  specialist. 


Thermostat 


Z" above  wire 


'750' of  No.  14  weatherproof  copper  wire 
placed  10"  beneath  soil  and  directly  under 
rows  of  cucumber  plants 

Essential  data  on  electrically  heated  garden  plot 

producing  twice  the  yield  in  half  the  time 

Cm  rent,  amp . .'iO  Co.st  o*f  installation . $100 

Demand,  kw . 5  Growing  time  . i 

Consumption,  kw.-hr . 2,400  Yield  . Double 

Power  bill  . $40 
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4-Kv.  Network 

Saves  20  per  Cent 

By  A.  H.  SWEETNAM 


Superintendent  Electrical  Engineering  Departtnent, 
Edison  Electric  Illuminating  Company  of  Boston 


IX  1930  THE  ICclison  Electric  Illuminating  Company 
of  Boston  faced  the  problem  of  relieving  its  Allston 
substation  of  about  3,400  kva.  of  load  before  the  fall 
of  1931.  The  capacity  of  this  substation  with  the  largest 
transformer  bank  out  of  service  was  13,600  kva.  and  the 
estimated  peak  next  fall  is  17,000  kva.  for  this  district.  A 
study  showed  that  by  building  a  new  substation  in  Brook¬ 
line  with  short  4,000-volt  radial  feeders  Allston  could  be 
relieved,  and  it  was  proposed  to  install  initially  two 
7,500-kva.  transformer  banks  with  space  for  future 
additions,  tapping  two  existing  transmission  lines  and 
following  the  usual  procedure  in  such  problems.  Pre¬ 
liminary  studies  of  medium-voltage  network  possibilities 
were  instituted,  however,  with  the  aid  of  D.  K.  Blake  of 
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the  General  Electric  Company  and  these  indicated  a  suffi¬ 
cient  saving  in  initial  and  ultimate  investment  by  the 
use  of  a  4,000-volt  alternating-current  network,  besides 
other  advantages,  to  warrant  its  adoption. 

Careful  estimates  of  the  relative  costs  of  supplying  the 
area  by  such  a  network  and  by  a  new  substation  .vith 
radial  distribution  showed  that  the  capital  investment 
would  be  reduced  at  least  20  per  cent  by  the  use  of  the 
network  system.  Even  greater  savings  were  shown  for 
the  initial  installation.  The  reduction  in  the  ultimate 
investment  did  not  include  even  greater  savings  in  favor 
of  the  network  obtained  by  being  able  to  add  relatively 
small  increments  of  capacity,  thus  closely  following  the 
requirements  of  the  load  as  against  the  large  increment 
additions  inherent  in  the  development  of  a  substation. 

The  particular  problem  was  to  create  the  new  system 
of  distribution  from  the  existing  4,C)(X)-volt  radial  cir¬ 
cuits  in  the  area  which  would  have  been  supplied  from 
the  new  substation.  Three  major  aspects  had  to  be  con¬ 
sidered  :  ( 1 )  Location  and  equipment  of  the  vaults ; 
(2)  transmission  line  extensions  to  the  vaults;  (3)  cut¬ 
ting  over  the  existing  radial  circuits  to  form  a  four-wire 
network  between  vaults. 

In  the  substation  study  it  was  planned  to  take  over 
about  4,500  kva.  of  load,  and  as  the  network  was  to  sup¬ 
ply  the  same  area,  it  remained  only  to  decide  upon  the 
most  advantageous  size  of  transformer.  This  was  set¬ 
tled  upon  as  1,500  kva.,  taking  into  account  the  local 
situation,  the  larger  aspects  of  network  applications  and 
the  manufacturing,  installation,  maintenance  and  stock¬ 
ing  aspects  of  the  problem.  Four  vault  locations  were 
therefore  provided,  as  it  was  necessary  to  install  suffi¬ 
cient  transformer  capacity  to  serve  the  entire  network- 
load  with  one  transformer  and  its  associated  transmission 
line  out  of  service. 

Choice  of  vault  locations  was  influenced  by  the  de¬ 
sirability  of  locating  near  a  load  center  in  order  to  reduce 
voltage  drop  and  maintain  good  regulation,  of  locating 


Tentative  location  of  Brookline  and  Brighton 
network  vaults  with  tap  connections  to  Edison 
transmission  lines 
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will  also  be  made  for  future  blower  equipment  to  increase 


Adoption  of  4,000-volt  network  sys¬ 
tem  avoids  necessity  of  building 
substation. 

Investment  in  unused  capacity 
reduced. 

Graphic  record  of  load  growth  indi¬ 
cates  area  in  which  additional  capac¬ 
ity  is  required. 

Economical  development  now  possible 
on  increment  basis. 

Reliability  of  service  improved  and 
costs  reduced. 

No  wire  sizes  had  to  be  increased  in 
adapting  existing  radials  to  4,000-kva. 
network  service. 

near  an  existing  transmission  line  in  order  to  make  taps 
to  transformers  as  short  as  possible  and  of  locating  at 
street  intersections  having  existing  four-wire,  4,(XX)-volt, 
commercial  circuits  feeding  in  several  directions,  in  order 
to  minimize  the  installation  of  new  4,000-volt  con¬ 
nections. 

Due  to  the  foresight  of  the  manufacturer,  we  found 
very  complete  data  available  on  the 


the  rating  to  2,000  kva. 

The  Brookline  and  Brighton  installations  are  based  on 
the  4-kv.  network  scheme  described  on  page  492  of  this 
issue  of  Electrical  World,  hut  do  not  utilize  it  com¬ 
pletely  as  there  is  no  present  need  for  low-voltage  alter¬ 
nating-current  network  service  in  this  district.  In  each 
vault  the  transformer  primary  is  connected  through  a 
three-position,  oil-immersed,  disconnecting  switch  to  the 
transmission  line  taj),  and  the  secondary  side  connects  to 
a  4.000-volt  bus  through  an  automatic  oil  circuit  breaker. 
The  4,000-volt  network  connections  are  taken  off  this  bus 
through  automatic  reclosing  oil  circuit  breakers  and  tie 
directly  into  the  existing  four-wire  commercial  circuits. 
In  this  way  the  four  wires  of  existing  radial  circuits 
may  be  utilized  to  form  four-wdre  ties  or  mains  between 
vaults,  thereby  establishing  a  4.000-volt,  four-wire  net¬ 
work  fed  at  several  points  and  capable  of  furnishing 
continuous  service  even  with  one  transformer  out. 

In  case  of  a  transformer  or  transmission  line  failure, 
the  transformer  circuit  breaker  is  designed  to  open  on 
]iower  reversal  and  disconnect  the  transformer  from  the 
4, 000- volt  bus.  leaving  this  energized  from  other  vaults  by 
the  mains.  The  bus  differential  protection  is  designed  to 
trip  and  lock  out  the  transformer  and  all  feeder  breakers 
in  case  of  a  fault  within  the  metal-clad  unit.  Automatic 
reclosing  of  the  transformer  breaker  will  be  provided. 
Reclosing  of  this  breaker  takes  place  only  after  a  time 
interval  and  if  proper  voltage  and  ]ihase  relations  are 
established.  All  apparatus  for  vault  service  will  be  metal 
clad  and  floodproof.  Primary  and  secondary  transformer 


proposed  apparatus  for  this  new  sys¬ 
tem.  Much  development  work  had 
already  lieen  done  and  it  only  re¬ 
mained  for  us  to  suggest  such  changes 
as  would  better  adapt  the  equpiment 
to  local  conditions. 

Each  vault  will  contain  one  1,500- 
kva..  three-phase,  self-cooled  trans¬ 
former  rated  at  13,800  volts  jirimary 
and  4,3v30  volts  secondary,  with  one 
full-capacity  primary  tap  for  5  per 
cent  above  normal  brought  out  to  a 
ratio  adjuster.  The  transformer  will 
also  have  load  ratio  control,  designed 
to  change  automatically  the  ratio  in 
eight  equal  steps  over  a  10  per  cent 
range,  two  steps  being  above  the  tap 
in  use  and  six  steps  below.  Provision 


Tentative  vault  locations  and 
4,000-volt  network  after  building 
up  from  existing  radial  circuits 

For  isimplicity,  all  except  the  vault  sectlon- 
alizing  switches  have  been  omitted  and  only 
tie  switches  in  the  network  and  those  ties 
to  radial  feeders  from  which  load  has  heen 
taken  are  shown.  Lightning  arresters  are 
to  be  installed  on  all  standpipe  poles  where 
the  four-wire  mains  change  from  overhead 
to  underground  and  on  the  longer  overhead 
taps  with  underground  main  connections. 


.orr>mony^iecdt|(  Ave" 


onpr" 


UNION 

SQUARE 


;rdeen 


[ftESERVOIR 


^RESERVOIR 


\  LEGEND 
AUsfon  Substation 
4000  Volt  A.  C.  network  vault 
4000  Volt  A.  C  network  mam 
4, 000 Volt  A  C  network  branch 
AdJ^ent  ^OOO  VA.C.  radiad  circuit 
4,d00  VAC.  network  .^tem  switch 
4000  volt  tie  Switch  between 
A.  C  radial  circuit  and  network 
System 
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wituHii^s  will  he  Y-connected,  with  4-kv.  neutral  solidly 
groiuuled  and  the  13.8-kv.  neutral  arranged  for  either 
grouiifled  or  isolated  operation. 

To  obtain  operating  data  on  the  network  there  will  he 
between  each  transformer  secondary  and  the  4,(XX)-volt 
bus  three  recording  voltmeters,  three  single-phase  watt- 
hour  meters  and  three  recording  ammeters.  The  record¬ 
ing  meters  will  all  he  equipped  with  motor-driven  charts. 
For  the  jnirpose  of  determining  the  load  on  any  indi¬ 
vidual  feeder,  it  is  proposed  to  install  three  recording 
ammeters  provided  with  transfer  features  to  enable  them 
to  be  connected  to  any  desired  main. 

4,000-volt,  four-wire  network  set  up 

In  the  formation  of  this  four-wire  network  between 
the  transformer  vaults  the  first  step  was  to  make  a  layout 
on  a  large  scale  map  of  Brookline  and  Brighton  of  the 
existing  radial  circuits  in  the  area  to  he  taken  over,  show¬ 
ing  the  number  and  size  of  all  the  underground  or  over¬ 
head  conductors  on  each  street,  all  existing  switches  in 
their  normal  operating  position,  all  the  connected  trans¬ 
formers  and  their  sizes,  all  the  phase  areas  and  all  the 
dematul  loads  in  each  ])hase  area  as  obtained  from  our 
daily  load  readings. 

From  this  circuit  map  it  was  easily  seen  just  how 
much  work  would  he  necessary  in  order  to  cut  this 
area  clear  of  the  e.xisting  radial  feeders  supplying  it 
from  the  .Mlston  substation  and  allow ’it  to  feed  as  a  net¬ 
work  from  the  four  transformer  vaults  in  the  locations 
chosen.  It  was  also  possible  to  determine  approximately 
the  load  that  would  normally  he  supplied  by  each  vault, 
and  thus  make  a  calculation  of  the  amount  of  load  which 
it  would  he  necessary  to  transfer  over  each  network  main 
in  the  event  of  any  transformer  being  out  of  service. 

In  most  cases  there  were  existing  four-wire  mains  be¬ 
tween  the  locations  which  had  been  chosen  for  the  vaults, 
and  it  was  only  necessary  to  cut  these  mains,  e.xtend 
them  into  a  vault  and  connect  them  to  a  network  oil  cir¬ 
cuit  breaker.  In  a  few  cases  there  were  three  wires  of  a 
three-phase  power  circuit  and  two  wires  of  a  single- 
jdiase  lighting  circuit  on  the  same  street.  These  circuits 
were  combined  to  form  a  four-wire  main  and  the  dead 
wire  removed.  In  only  one  or  two  cases  was  it  necessary 
to  run  any  new  wire  or  cable  to  complete  a  four-wire 
main,  thereby  reducing  the  street  work  involved  in  this 
changeover  to  an  absolute  minimum. 

No  wire  sizes  increased 

In  view  of  the  fact  that  1.500-kwa.  units  are  to  be  in¬ 
stalled,  which  normally  will  be  75  per  cent  loaded,  and  as 
the  four-wire  mains  will  feed  at  least  in  three  directions, 
the  normal  current  that  each  conductor  will  be  called 
iqxin  to  carry  is  only  ()0  amp.  In  the  event  of  one  trans¬ 
former  being  out  of  service,  the  maximinn  possible  cur¬ 
rent  to  be  carried  by  any  conductor  would  not  be  greater 
than  120  amp.  Therefore  it  was  not  found  necessary  to 
increase  the  size  of  any  existing  wire  or  cable,  for  the 
smallest  conductor  encountered  was  Xo.  1  0  cable,  and 
this  has  sufficient  current  carrying  capacity  for  this  load. 
It  will  not  be  necessary  to  overload  any  section  of  these 
mains,  because  before  that  condition  can  arise  the  exist¬ 
ing  transformers  will  have  become  overloaded,  which 
will  necessitate  the  installation  of  another  transformer 
vault  at  a  new  load  center.  This  will  automatically  reduce 
the  load  on  the  particular  conductors  involved. 


It  was  necessary  to  do  very  little  rephasing  on  the  net¬ 
work  because  the  single-phase  loads  on  the  existing  radial 
circuits  were  already  balanced  between  the  three  phases. 
As  these  circuits  are  to  be  taken  over  intact,  the  loads 
would  automatically  be  balanced  on  the  network.  .About 
the  only  place  where  it  was  found  necessary  to  cut  over 
transformers  was  where  existing  light  and  power  circuits 
had  been  combined  to  form  a  four-wire  main. 

One  important  thing  which  had  to  be  considered,  how¬ 
ever,  was  the  possibility  of  outages  to  customers  when 
these  loads  were  cut  over  from  the  radial  to  the  network 
system.  In  this  day  of  oil  burners,  electric  ranges.  X-ray 
machines  and  other  utilization  devices  this  problem  is 
serious,  and  because  of  the  diversity  of  load  it  is  some¬ 
times  very  difficult  to  take  even  a  portion  of  a  circuit  out 
of  service  during  any  time  in  the  24  hours  without  seri¬ 
ously  affecting  some  customer.  With  this  idea  of  outages 
in  mind,  additional  sectionalizing  and  tie  switches  were 
installed  to  facilitate  switching  certain  loads  from  one 
section  to  another,  or  even  to  take  part  of  the  load  hack 
upon  an  existing  radial  circuit  if  desired. 

Advantages  of  the  network  system 

Voltage  regulation  will  be  ideal  due  to  the  fact  that 
vaults  will  be  located  at  load  centers  and  will  be  relatively 
close  together.  The  use  of  voltage  regulators,  with  their 
associated  line  drop  compensators,  contact-making  volt¬ 
meters  and  other  miscellaneous  equipment  for  the  indi¬ 
vidual  feeders,  will  no  longer  be  necessary,  due  to  the 
provision  for  automatic  tap  changing  under  load  in  the 
transformer  itself.  It  will  no  longer  be  necessary  to 
regulate  the  voltage  of  each  phase  for  a  certain  definite 
area,  because  in  the  network  the  voltage  at  any  particular 
point  is  approximately  the  same  for  all  phases. 

All  circuit  breakers  used  in  the  network  vaults  are  of 
ample  rating  to  handle  any  short-circuit  currents  which 
may  be  developed  by  the  network,  up  to  an  installation 
of  capacity  sufficient  to  supply  load  of  a  maximum 
density  of  20,000  kva.  per  square  mile.  This  applies  only 
in  the  case  of  overhead  network  mains.  Should  any 
considerable  portion  of  the  network  mains  be  installed 
under  ground  short-circuit  currents  may  readily  be  kept 
within  circuit  breaker  ratings  by  the  installation  at  .some 
point  in  the  mains  between  vaults  of  low-capacity,  sub¬ 
way-type,  oil-immersed  reactors.  To  those  who  are  faced 
with  the  problem  of  keeping  pace  with  the  ever-increas¬ 
ing  short-circuit  duties  on  substation  circuit  breakers 
this  feature  of  the  network  will  have  a  particularly 
strong  appeal. 

The  addition  of  load  to  the  network  will  involve  much 
less  rebuilding  than  is  now  required.  On  a  radial  system 
the  distribution  transformers  must  be  connected  to  the 
phase  whose  voltage  is  regulated  for  that  particular  area 
in  which  they  are  to  be  installed  in  order  that  the  cus¬ 
tomers  receive  standard  voltage.  In  case  this  phase  is 
already'  heavily  loaded,  it  may  be  necessary  to  do  con¬ 
siderable  rephasing  in  order  to  keep  the  loads  properly 
balanced.  In  the  case  of  the  network,  however,  it  will 
only  be  necessary  to  determine  from  the  recording  am 
meter  readings  the  lightest  loaded  phase  in  that  area 
where  the  increase  is  desired  and  connect  the  transformer 
to  that  phase,  with  the  assurance  that  it  will  receive  it.s 
proper  voltage.  This  may  not  strictly  apply  to  network 
branches  where  additional  phase  wires  on  the  branches 
may  be  required  to  maintain  proper  balance.  In  this 
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svstoin,  therefore,  the  need  for  rephasing  will  be  much 
reduced  and  new  loads  may  be  added  as  desired  without 
unbalancing  the  circuit  or  affecting  the  voltage. 

Load  growth  easily  handled 

When  a  radial  circuit  becomes  overloaded  it  is  usually 
necessary  to  install  a  new  circuit  from  an  existing  sub¬ 
station  to  provide  for  its  relief.  This  involves  the  in¬ 
stallation  of  new  regulators  and  circuit  equipment  at  the 
station  and  the  installation  of  feeder  cable  out  to  some 
point  where  a  portion  of  the  overloaded  circuit  may  be 
taken  over  onto  the  new  feeder.  After  this  load  has  been 
taken  over  it  is  necessary  to  rephase  both  circuits  and  to 
adjust  the  line  drop  compensators  in  order  to  provide 
standard  voltage  in  the  new  phase  areas.  When  a  net¬ 
work  becomes  loaded  to  such  an  extent  that,  with  one 
transmission  line  and  its  as.sociated  transformers  out  of 
service,  the  remaining  units  no  longer  have  sufficient 
capacity  to  supply  the  load,  it  is  only  necessary  to  install 
another  transformer  unit  at  some  new  load  center,  extend 
a  transmission  line  to  this  new  location,  cut  the  existing 
four-wire  street  mains,  extend  them  into  the  vault  and 
connect  them  to  the  corresponding  network  oil  circuit 
breakers.  In  this  manner  the  growth  of  load  on  an  exist¬ 
ing  network  can  he  provided  for  with  no  4,000-volt 
street  work  other  than  the  extension  of  the  four- wire 
mains  into  the  new  vault,  together  with  minor  cutovers 
and  rephasing.  Service  outages  are  thereby  materially 
reduced. 

K.xtension  of  this  network  into  adjacent  territory  is 
also  very  easily  accomplished  and  is  subject  to  the  same 
considerations  that  govern  the  original  installation, 
namely,  the  selection  of  transformer  vault  locations,  the 
extension  of  transmission  lines  to  these  locations,  and  the 
cutting  over  of  the  existing  radial  circuits  to  form  four- 
wire  mains  between  vaults. 

From  an  operating  standpoint,  also,  the  network  offers 


many  decided  advantages  over  the  radial  system.  Better 
continuity  of  service  is  assured  because  each  network 
main  is  supplied  from  at  least  two  directions,  and  the 
loss  of  one  of  these  sources  of  supply  will  cause  no  inter¬ 
ruption  to  service.  Any  trouble  on  the  network  will  take 
out  only  that  portion  between  transformer  vaults  and  will 
cause  no  interruption  to  service  on  the  remainder  of  the 
network.  This  will  tend  to  reduce  service  interruptions 
materially,  because  at  the  present  time  any  trouble  on 
an  existing  radial  circuit  automatically  takes  the  whole 
circuit  out  of  service. 

As  the  necessary  network  equipment  can  be  obtaine<l 
as  a  unit,  which  will  permit  standardization,  the  result 
w’ill  be  better  equipment,  quicker  delivery  and  a  lower 
price  from  the  manufacturers.  This  will  necessitate  less 
engineering,  purchasing  and  accounting  work  on  the  i)art 
of  the  operating  company. 

In  the  existing  radial  system  there  may  be  feeders  of 
several  circuits  and  possibly  a  set  of  distributors  on  the 
same  street,  or,  in  some  cases,  a  single-phase  and  a  three- 
phase  circuit  may  parallel  each  other,  so  that  in  many 
places  there  may  be  considerable  congestion  of  conduc¬ 
tors,  which  materially  increases  the  possibility  of  trouble. 
As  the  network  consists  of  only  one  four-wire  main, 
which  supplies  both  single-  and  three-phase  loads,  no 
congestion  of  conductors  occurs,  thereby  reducing  the 
chances  for  trouble  and  consequently  the  maintenance 
work. 

A  study  of  the  above  factors  shows  quite  definitely 
such  a  decided  superiority  of  the  network  over  the  radial 
system  of  distribution  with  regard  to  economy,  sim¬ 
plicity,  continuity  of  service,  voltage  regulation,  stand¬ 
ardization  of  equipment,  provision  for  load  growth,  etc., 
and  adaptability  to  areas  of  any  load  density,  that  when¬ 
ever  it  becomes  necessary  to  make  any  extensive  changes 
in  the  existing  distribution  system  or  plan  a  new  system 
careful  consideration  should  be  given  to  the  j)ossibility 
of  installing  a  4,C)00-volt  network. 


▼  T  T 


Allowable  Fiber  Stresses  of  Wood  Poles  Under  Vertical  and  Transverse  Loading 


d'he  .\merican  Standards  .Associa¬ 
tion  has  approved  the  following 
standard  values  for  ultimate  fiber 
stresses  of  wood  poles  as  used  in 
electrical  line  construction : 

Pounds  per 
.Square  Inch 


Northern  white  cedar  3,600 

Wp.stern  red  cerlar  5 ,600 

Chestnut  6,000 

Southern  yellow  pine  (creoRoted)  7,400 

The  value  approved  by  the  Amer¬ 
ican  Standards  Association  for 


Northern  white  cedar  is  the  same  as 
th  at  already  recognized  in  the  code. 
The  values  for  the  three  other  woods 
are  new  and  will  supersede  those 
heretofore  in  use, 

\  revision  of  Table  XX  containing 
th(  new  values  is  given  at  the  right 
and  may  be  used  in  future  apiilica- 
tions  of  the  National  Fdectrical  Safety 
Ctjde, 


In  Pounds 
per  Square  Inch 


When  Installed 

At  Replacement 

Treated  Poles 

1  ntreated  I’olea 

Treated  or  Untreated  Poles 

At  crossinfts; 

Poles  in  lines  of  one  tirade 
of  construction 
throughout— 

Grade  A . 

Grade  B  . 

Grade  C 

Poles  in  isolated  .sections 
of  higher  grade  of 
construction  in  lines 
of  a  lower  grade  of 
Construction- 

Grade  A  . 

Grade  B  . 

Grade  C 

Elsewhere  than  at  cross¬ 
ings; 

Grade  A . 

Grade  B  . 

Grade  C 


For  I’ltimate  Fiber  .Stress  of  — 


7,400 

6,000 

5,600 

5,000 

3,600 

6.000 

5,600 

) 

5 ,000  3 .600 

7.4{K) 

6,000 

5,600 

5,000 

3,600 

2.470 

2.000 

1,870 

1 ,670 

1 ,200 

2,000 

1.870 

1 

; 

1 .670  1 .200 

3,700 

3,000 

2,800 

2,500 

1 .800 

3,700 

3,000 

2,800 

2,500 

1 ,800 

3,000 

2,800 

2,500:1 ,800 

5,550 

4.500 

4,200 

3,750 

2,700 

5,550 

4,500 

4,200 

3,750 

2.700 

4,500 

4,200 

3,750.2,700 

11,100 

9,000 

8,^ 

7  500 

5,400 

2,470 

2,000 

1 ,870 

1,670 

1 .200 

1,500 

1,400 

1 .250  ^  900 

3.700 

3,000 

2,800 

2,500 

1 .800 

3,700 

3,000 

2,800 

2,500 

1.800 

2,000 

1 ,870 

1  ,670;  1 .200 

5,550 

4,500 

4,200 

3,750 

2,700 

5,550 

4,500 

4,200 

3,750 

2,700 

3,600 

3,360 

3,000  2,160 

i 

II  ,100 

9,000 

8,400 

7,500 

5,400 

2.%0 

2,400 

2,240 

2,000 

1,440 

2,000 

1 .870 

1 ,670i  1 .200 

4,440 

3,600 

3,360 

3.000 

2,160 

4,440 

3,600 

3,360 

3,000 

2,160 

3,000 

2,800 

2,500  1 .800 

7,400 

6,000 

5,600 

5,000 

3,600 

7,400 

6,000 

5,600 

5,000 

3,600 

4,500 

4,200 

3. 750  2. 700 

II  ,100 

j9,000 

8,400 

7,500 

5,400 
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Coal  Dump  House 

■Pu/verizing 

mill 


Ashtabula 


WITH  Avon  on  the  west.  Lake  Shore  in  the  center  and  the 
new  Ashtabula  station  on  the  east,  the  Cleveland  Electric 
Illuminating  Company  has  now  a  triad  of  major  energy 
sources,  .\shtahula  went  on  the  line  in  Xovemher,  1930,  with  three 
50,000-kw.  turh(j-generators.  Except  for  the  increase  of  size  <jf 
units  from  35,000  kw.,  the  new  station  is  practically  a  design 
duplicate  of  Avon,  which  has  proved  itself  an  eminently  satisfac¬ 
tory  operator.  Energy  goes  out  from  .Ashtabula  on  132-kv.  lines, 
four  south  8  miles  to  a  30.000-kva.  substation  and  four  west 
53  miles  to  a  54,000-kva.  .substation. 

Twenty  coal  cars  can  be  dumped  per  hour  here.  Coal  is  received 
in  standard  railroad  cars,  which  after  being  weighed  are  dumped 
into  a  large  receiving  hopper  by  this  52-ft.  rotary  car  dumper. 

Provision  is  made  also  for  unloading  by  hand.  Leaving  the  re¬ 
ceiver  hopper,  coal  is  carried  by  conveyor  belt  to  a  breaker,  where 
it  is  reduced  to  H  in.  size.  A  by-pass  is  provided  around  the 
breaker  for  slack  coal. 


Swi+cH  House  Turbine  House 


Boiler  House 
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Cleveland' 


newest 


generating 
center 


Precipt'hifor 


Prectpitafor 


Cooil  PKcparation  Breaker 
House  House 


tfmTfff’ 


All  high-tension  switching  is  outdoors.  For  about  one  mile  out 
ol  this  outdoor  switching  station  two  ground  wires  are  used, 
and  from  there  on  a  single  ground  wire.  Each  tower  carries  two 
vertical  No.  4/0  copper  circuits. 


Magnetic  separator  removes  tramp  iron  from  coal.  After 
passing  the  breaker,  the  coal  is  elevated  by  conveyor  belt 
to  the  top  of  the  preparation  house,  where  it  passes  under 
an  electric  magnet  and  is  transferred  to  the  long  dis¬ 
tributor  belt  running  the  entire  length  of  the  building 
over  the  green  coal  bunkers.  All  coal-handling  machinery 
it  designed  to  handle  350  tons  per  hour. 


The  turI)o-gencrators  liave  seventeen  stages,  operate 
on  v375-lb.  steam,  700-725  cleg.  F..  and  generate  at  13,200 
volts.  High-])ressnre  steam  jets  are  jirovicled  in  end  bells 
for  fire  protection. 

Six  Stirling  boilers — two  to  each  turbine — are  in¬ 
stalled,  each  having  32,560  sq.ft,  of  heating  surface  and 
23,232  sq.ft,  of  economizer  surface.  At  maximum 
capacity  each  boiler  can  furnish  416.0Q0  lb.  of  steam  per 
hour,  which  is  sufficient  to  maintain  approximately  80 
l)er  cent  full  load  on,  one  of  the  main  units.  Boiler  and 
turbine  main  valves  are  motor  operated  and 

from  a  remote 


controlled  either  locally  or 
section. 


285-ft.  bridge  crane  stores  and  rehandles 
coal.  Provision  has  been  made  for  storing 
224,000  tons  of  coal  on  the  company  prop¬ 
erty.  The  bridge  crane  shown  can  handle 
from  200  to  300  or  more  tons  per  hour, 
according  to  operating  conditions.  Direct 
connection  with  coal  fields  to  south  is 
provided. 


f^T 

1 

: 

*  / 

■W 

f*T 
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Six  15-ton  impact  mills  with 
heated  air  blast  pulverize  the 
fuel.  Crushed  coal  is  fed  by 
gravity  from  the  green  coal 
bunkers  to  the  mills,  which  pul¬ 
verize  the  fuel  to  a  fineness  of 
65  per  cent  through  a  200-mesh. 
The  heater  air  blast  reduces  the 
moisture  content  to  practically 
3  per  cent,  keeping  the  mill 
maintenance  down  to  a  mini¬ 
mum  and  also  increasing  the 
capacity  of  the  mill.  The  pul¬ 
verized  coal  is  removed  from 
the  mills  by  motor-driven  ex¬ 
hausters  and  discharged  into 
cyclone  separators,  whence  it 
is  conveyed  by  means  of  four 
l6-in.  screw  conveyors  to  the 
receiving  bin.  The  screw  con¬ 
veyors  have  a  total  capacity  of 
60  tons  an  hour  and  the  receiv¬ 
ing  bin  a  capacity  of  16  tons. 


Two  100-ton-per-hour  fuel  transport 
pumps  deliver  powdered  coal  over  boilers. 
These  pumps,  by  means  of  a  screw  feed 
and  compressed  air,  remove  the  coal  from 
the  receiving  bin  to  the  90-ton  pulverized 
fuel  bunkers,  situated  above  and  in  front 
of  each  firing  side  of  the  boilers.  There 
are  two  bunkers  for  each  boiler.  The  trans¬ 
port  system  consists  principally  of  wrought 
iron  pipe  and  valves  for  directing  the  fuel 
into  the  desired  bunkers.  Manual  control 
and  bin  indicators  are  used  in  this  cycle. 


^  -i  meters 

■Current 
,  transformers 


Circuit  - 
breaker 


Air  duct- 
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Venturi  meters  measure  water 
flow  to  boilers.  The  three  up¬ 
per  meters  indicate  water  pres¬ 
sures  and  the  two  lower  in  the 
double  panels  indicate  and  re¬ 
cord  flow  in  thousands  of 
pounds  per  hour. 


Control  for  two  boil¬ 
ers.  Two  boilers  con¬ 


stitute  an  operating 


Generators,  transformers  and  lines  operated  as  unit 
by  paralleling  on  low-tension  side.  Each  of  the 
three  generating  units  supplies  a  bank  of  60,000- 
kva.  transformers,  stepping  up  to  132  kv.  The 
low-tension  leads  consist  of  four  1,500,000-circ.mil 
bronze-taped  cables  per  phase,  installed  under 
ground  in  flher  conduit  runs,  a  few  hundred  feet 
long.  A  gang-operated  disconnecting  switch  is 
installed  between  the  leads  and  the  transformer. 
Breakers  on  the  high-tension  side  are  of  the 


l2pOV  « 

Tain  bos  \  i;_ 

I  I  “ 

t6ohm  I  [  Q  I 
')00amp.\  73 


N  I  ^  P 
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y  Transfer  \  Syn  - 
1,  bus  \bus 


Generator  \ 
No  I  I 

wX'.- 

/JAV.  feeder-^ 


Generator 
No  2 


y  3ohm  reactor  No.J 

Ground  bus 


To  future  unit 


Arrangement  of  breaker,  disconnects  and  reactor 
for  one  phase  of  generator  circuit.  Each  switch 
house  wing  will  house  the  switching  and  reactor 
equipment  for  four  generators.  A  separate  floot 
is  devoted  to  each  phase,  there  being  a  separate 
section  for  each  generator  and  its  associated 
circuits.  The  sections  are  separated  by  passage¬ 
ways,  but  between  sections  2  and  3  there  is  on 
each  floor  an  inspection  room  for  adjusting  all 
breaker  units  before  rolling  into  place. 


'•^Oxide  film 
f  arrester 


OutdooK  Substoi+ion 


EIlKO-139  type  with  400-amp.,  138-kv.  rating  and 
are  provided  with  by-pass  switches  to  facilitate 
maintenance.  Oxide-film  arresters  have  been 
placed  between  the  breakers  and  the  transformers; 
in  addition,  flash-gaps  have  been  installed.  The 
transformers  are  of  the  non-resonating  (shielded) 
type,  with  a  nominal  ratio  of  13,200  to  138,000 
volts,  and  are  provided  with  one  2|  per  cent  tap 
above  and  two  2}  per  cent  taps  below  normal  on 
the  high-voltage  side. 


-To  potential 
transformer 


From—T  " 
generators 


International  Capital 


in  Europe  s 


By  EMIL  L  JORDAN 

l  onncrly  liconnmist  Intcniaiional  Public  Service  Corporation, 
Xeik.'  York 


Radical  technical  progress  in  the  generation  and 
apidication  of  electric  energy  naturally  has  re¬ 
sulted  in  equally  radical  changes  in  the  organic 
and  financial  structure  of  Europe’s  public  utilities.  The 
process  of  development  in  this  industry  has  been  more 
thorough-going  than  in  others.  Only  twenty  years  ago  the 
electric  plant  was  a  purely  local  affair.  The  circle  of 
consumers  was  limited  by  the  municipal  district,  and  not 
much  consideration  was  given  to  the  question  of  the 
pow'er  source. 

Today  the  electric  utilities  have  grown  far  beyond 
local  interests  and  have  an  international  significance. 
The  local  plant  in  Europe,  however,  still  plays  an  equal 
part  with  the  country-wide  central.  In  another  twenty 
years  the  generation  of  electric  energy,  according  to  all 
indications,  probably  will  be  concentrated  at  Europe’s 
coal,  lignite  and  hydro  power  sources,  and  the  different 
countries  will  be  supplied  with  energ}-^  from  international 
main  transmission  lines.  This  idea,  which  was  aired  in  a 
clear  and  impressive  form  for  the  first  time  at  the  World 
Power  Conference  in  Berlin,  has  aroused  lively  interest 
not  only  in  E^iro]>e  but  also  in  America  and  is  regarded 
as  the  program  of  future  development. 

Municipal  and  state  participation 

.‘\t  the  inception  of  the  power  industry  private  opera¬ 
tion  was  the  rule.  Around  1900  the  trend  changed  in 
the  direction  of  public  ownership.  Only  a  few  countries 
in  Euro])e,  for  instance  Italy,  carried  on  through  the 
medium  of  private  business.  Recently,  however,  the  part 
j)layed  by  private  interests  has  increased  considerably  and 
is  now  predominant  in  the  majority  of  countries. 
Municipal  o])eration  is  usual  only  so  far  as  vital  interests 
of  the  individual  community  are  concerned,  but  not  in  the 
case  of  power  centrals  with  country-wide  activities.  Also, 
the  capital  necessary  today  is  so  large,  especially  for  the 
utilization  of  hydro  power,  that  not  even  are  the  national,' 
and  far  less  the  local,  money  markets  in  the  European 
countries  able  to  raise  the  necessary  funds.  Thus  the 
partici})ation  of  international  capital  has  become  general. 

On  the  other  hand,  the  municipal  and  state  units  do 
not  like  to  lose  their  influence  over  the  electric  supply  of 
their  community.  The  problem  is  to  find  a  means  of 
satisfactory  co-operation.  Participation  of  local  and  state 


Electric  Utilities 


governments  in  internationally  financed  public  utility 
companies  is  very  usual  in  Euro])e,  and  from  the  inter¬ 
national  viewpoint  not  undesirable. 

This  co-operation  of  international  capital  with  the 
directly  concerned  local  units  seems  to  be  the  adopted 
program  of  future  development  for  the  industrially  and 
financially  strong  countries  of  Europe. 

For  the  international  marketability  of  European  public 
utility  securities  all  necessary  conditions  have  been 
created  within  the  last  few  years.  The  leading  stock 
exchanges  and  the  most  influential  banking  houses  in  the 
world  participate  in  this  development,  a  fact  which 
qualifies  Europe’s  public  utilities  as  a  first-class  interna¬ 
tional  investment. 

Financmg  policies 

In  what  form  does  international  capital  flow  into 
Europe’s  public  utilities?  Two  different  directions  are 
distinctly  discernible.  In  industrially  strong  countries, 
especially  in  England,  France,  Italy  and  Germany,  the 
initiative  of  financing  and  the  operation  of  the  generating 
and  distributing  systems  lie  in  national  hands,  which 
apply  international,  mostly  American,  capital  on  a  large 
.scale,  without  giving  up  the  control  of  the  enterprise. 
This  indirect  financing  consists  generally  of  long-term 
bond  issues,  which  give  the  creditor  a  certain  moral 
influence  but  not  a  direct  partnership.  The  American- 
European  co-operation  in  this  form  is  especially  strong 
in  Italy,  whose  public  utilities  show  a  similar  financial 
structure  to  that  of  the  American  utilities. 

In  the  smaller  and  financially  weaker  countries,  how¬ 
ever,  international  capital  has  taken  the  initiative,  and  in 
the  majority  of  cases  exercises  the  oj)erating  control  by 
means  of  holding  companies.  These  companies  usually 
participate  in  each  other  by  reciprocal  stock  ownership 
and  represent  in  a  lesser  degree  a  row  of  units  working 
side  by  side,  rather  than  a  net  of  numerous  mingled 
interests  in  which  all  leading  national  banks  of  Europe 
participate  and  which  excel  in  internal  strength  and 
external  flexibility. 

American  partici])ation  in  the  direct  financing  of 
Europe’s  public  utilities  by  holding  com])anies  up  to  now 
has  not  been  so  substantial  as  in  indirect  financing.  But 
in  the  case  of  cor])orations  launched  within  the  last  year, 
American  interests  have  participated  in  large  measure, 
such  influential  houses  as  Electric  Bond  &  Share  Com¬ 
pany  and  J.  P.  Morgan  &  Company  participating. 

The  accompanying  table  of  leading  public  utility  hold- 
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ing  companies  does  not  claim  to  be  complete,  but  offers 
a  comprehensive  picture  of  the  situation.  The  concep¬ 
tion  ‘‘holding  company”  is  to  be  understood  with  the 
restriction  that  many  of  these  corporations  at  the  same 
time  directly  operate  a  number  of  centrals  of  their  own. 
A  few  enterprises,  like  “Sofina"  and  “Gesfurel,”  at  the 
same  time  control  important  industrial  units  of  dif¬ 
ferent  lines,  especially  in  the  chemical  and  mining  indus¬ 
tries.  But  this  amplification  of  interests  is  to  be  con¬ 
sidered  as  the  exception. 

The  financial  organization  of  these  holding  companies 
is  typically  European ;  that  is,  very  simple  in  structure. 
In  many  cases  there  is  only  one  class  of  common  stock 
with  equal  rights  and  there  is  no  funded  debt.  In  some 


cases  preferred  stock  with  a  fixed  interest  rate  exists  in 
addition  to  common  stock,  but  a  far-going  diversification, 
with  scaled  voting  and  other  rights,  is  never  provided,  as 
is  usual  in  America.  AH  shares  have  a  par  value,  as  in 
most  of  the  European  countries  the  non-par-value  share 
is  illegal. 

In  the  tabulation  of  the  holding  companies  the 
column  showing  year  of  organization  shows  how  rapidly 
the  holding  movement  has  increased  in  recent  years. 
Five  newly  organized  companies  have  not  yet  declared 
their  first  common  stock  dividend. 

The  international  quality  of  the  relation  becomes  evi¬ 
dent  from  the  last  column.  Indicating  the  different 
countries,  only  stock  majorities  or  substantial  stock 


Leading  Utility  Holding  Companies  With  Interests  in  Europe 


Location  of 

Company  Company 

I  Soeiete  Financiere  de  Transport* 
et  d’Entreprises  Industrielles, 

Brussels .  “Sofina” 


Internationally  Founded 
Known  as  in 


Capital  Latest  Funded  Interest 

and  Dividend,  Debt  Rate, 

Reserves  Per  Cent  (Bonds)  Per  Cent 


Interest  in 


1898  $27,880,000 


Soc.  Int.  d’Energie  Hydro-Electr. . .  ".Sidro” .  1923 

Soc.  d'El.  de  la  Region  de  Malmedy  “Serma” .  1928 

Comp.  Italo-Belge  pour  Entreprises 

d’Electriciteetd’Utilite  Publ. . .  .  "Cibe” .  1929 

Comp.  Europeenne  pour  Entreprises 
Belgium.,  f  d'Electricite  et  d'Utilite  Publ.  . .  .  "Europel” .  1929 


Canada . 


Fngland. 


Comp.  Generale  d’Entreprises  Elec- 

triques  et  Industrielles,  Brussels. .  "Electrobel’ 


Soc.  Belgo-Polon.  de  Force etde  Tr.  “Sobelpol” . 

Comp.  Hispano-Belge  d’Entrepr. 

Elec .  “Hispanobel” . 

f  European  Electric  Corporation, 

Montreal .  “European  Electric’ 

I 


The  Gr.  London  &  Counties  T rust  Lt . 
Gesellschaft  f.elektr.  Unternehmun- 


1929 

1927 

1929 

1930 
1925 


34,850,000 

18,122,000 

21,000,000 

69,700,000 

122,200,000 

1 9,000,000 
55,800,000 
32,000,000 
38,000,000 


25 


Belgium,  France,  England,  Germany, 
Italy,  Spain,  Portugal,  Hungary, 
Turkey,  Canada,  .\rgentina,  Siam. 

Spain  and  Mexico. 

Belgium,  France  and  Luxembourg 

Spain,  Portugal,  Greece,  Rumania, 
Hungary,  Egypt. 

.'Vustria,  Germany,  Poland,  Spain, 
France,  Hungary,  Italy,  Belgium, 
Greece. 

Belgium,  France,  Italy,  Rumania, 
Poland,  Lithuania,  Latvia,  Por¬ 
tugal,  Bulgaria,  Turkey,  Egypt, 
.Argentina,  China,  Siam,  East  Africa 

Poland, 

Spain. 


$12,900,000  6.5  Italy,  Belgium,  Germany,  Spain, 

Poland,  .Austria. 

1 2,000,000  6  England. 


gen-Ludw.  Loewe  .A.  G.,  Berlin., . 

•GesfUrel” . 

1894 

31,000,000 

10 

6,000,000 

6  and  7 

Germany,  Hungary,  Belgium,  Spain, 

Germany.  ■ 

Portugal,  Turkey. 

Preuseisehe  Elektrizitaets  .A.  G . 

■Preussag” . 

1920 

40,000,000 

6 

10,300,000 

6 

Germany. 

Westphalia  Elec.  Pwr.  Corp . 

Rhine- Westphalia. . . 

1898 

64,000,000 

10 

44,300,000 

6 

Germany. 

Hungary.. 

.A.G.f.  Elektr.  &  Verkehrs  U ntern . . . 

1895 

10,000,000 

8 

Hungary,  Rumania,  Yugoslavia, 

Czechoslovakia. 

Soc.  Gen.  Edison di  Elett.,  Milan. . . 

‘Edison” . 

1884 

86,500,000 

10 

22,712,000 

6  and  7 

Italy. 

Soc.  Meridionale di  Elett.,  Naples.  . 

“Meridionale” . 

1899 

43,000,000 

9 

1 1,600,000 

7 

Italy. 

Italy . 

Soc.  .Adriaticadi  Elettr.,  Venice. ,  .  . 

“.Adriatica” . 

1905 

19,000,000 

16 

8,000,000 

7 

Italy. 

.S(x*.  Gen.  El.  dell’.Adamello,  .Milan.. 

“Adamello” . 

1907 

31,500,000 

7.3 

8,000,000 

6  and  7 

Italy. 

Unione  Esercisi  Elettrici,  Milan.  . . . 

“Unione” . 

1905 

27,800,000 

18 

9,660,000 

6  and  7 

Italy. 

f  Xiederosterr.  Escompte  Ges.,  Dept. 

\ustria. .  . 

for  Electric  Energy,  Vienna . 

“Escompte” . 

1899 

13,800,000 

10 

.Austria,  Czechoslovakia,  Hungary, 

Poland,  Y ugoelavia. 

Cia.  Hispano  -  .Americana  d.  EL, 

^pain . 

Madrid . 

“Chade” . 

1920 

86,000,000 

17 

36,100,000 

6 

Argentina,  Belgium,  France,  Ger- 

many. 

Italian  Superpower  Corporation .... 

1928 

6 

22,250,000 

6 

Italy. 

1  .S.  A...^ 

Intern.  Power  Securities  Corp . 

1923 

$1* 

33,415,000 

6  and  7 

Italy  and  France. 

Swiss-American  Electric  Co.,  Zurich 

“Swiss- .American”. . . 

1928 

22,700,000 

4,852,000 

5.5 

Switzerland,  .Argentina,  Italy,  Para- 

guay,  Colombia,  Peru. 

Motor-Columbus  A.G.  for  Electr. 

Enterprises,  Baden . 

■  ‘  Motor-Columbus” . 

1917 

16,500,000 

10 

12,900,000 

5 

Switzerland,  Italy,  France,  Spain, 

Switzer- 

Argentina,  Colombia,  Peru,  Para- 

land.  . . 

guay. 

Bank  for  Electrical  Enterprises 

1895 

23,300,000 

12 

Switzerland,  Italy,  France,  Spain, 

Germany,  Austria,  Portugal, 

Poland,  England. 


*$  I  per  year. 


5o; 
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minorities  arc  considered,  but  not  small  stock  minorities ; 
the  latter  have  no  voice  in  the  administration.  Also  to 
.some  non-European,  especially  South  American,  coun¬ 
tries  these  European  interests  have  been  expanded. 

For  the  new  large-scale  tasks  of  Europe’s  public 
utilities  a  financial  structure  has  been  created  which  cor¬ 
responds  with  the  demands  of  the  present  time  and  with 
the  expectations  of  the  future.  The  harmonious  co- 
oi)eration  and  the  merger  of  national  and  international 
interests  represent  an  asset  the  eflFect  of  which  is  reach¬ 
ing  far  beyond  pure  public  utility  affairs. 

▼ 

High-Intensily  Lighting 
Systems  for  the  Work-World 


willing  to  work  harder  than  necessary  to  specify  a  sym¬ 
metrical  distribution  of  standard  fixtures.  In  industrial 
plants  this  means  the  addition  of  lighting  units  which 
direct  light  upon  each  specific  visual  task.  In  general 
offices  this  may  mean  the  addition  of  portable  lamps, 
preferably  fixed  in  relation  to  desks.  Where  practicable, 
a  combination  fixture  supplying  indirect  lighting  and 
properly  controlled  direct  light  may  be  used. 

Economics  now  demand  that  really  high-intensitv 
lighting  be  obtained  by  the  method  whicli  we  have 
termed  “general  lighting  plus.”  Psycho-physiological 
factors  demand  the  same  kind  of  new  system,  because 
general  lighting  from  bright  ceilings  is  not  satisfying 
when  the  level  of  illumination  is  actually  high.  The 
writer  is  enjoying  80  foot-candles  upon  his  desk,  and  is 
certain  that  by  a  proper  balance  of  direct  and  indirect 
components  there  is  no  practical  limit  to  satisfactory 
foot-candle  values.  It’s  not  the  light,  it’s  the  lighting 
that  needs  attention  if  we  are  to  emerge  from  the 
present  primitive  stage. 


By  M.  LUCKIESH 

Director  Liyhtiny  Research  Laboratory, 

(ieneral  Elcctr'ic  Coiiif^any,  Cleveland,  Ohio 

One  experienced  in  appraising  artificial  lighting  from 
the  viewpoint  of  seeing  finds  few  interiors  adequately 
illuminated.  .'\  half-seeing  world  seems  to  be  still  indif¬ 
ferent  to  the  prevalent  intensities  of  illumination,  which 
at  best  are  less  than  1  per  cent  of  those  under  which  eye¬ 
sight  evolved  outdoors.  In  many  cases  eyes  are  required 
to  operate  for  long  periods  at  fairly  difficult  tasks  with 
intensities  less  than  one-thousandth  of  the  average  day¬ 
light  intensity  outdoors.  Still,  we  encounter  many  cases 
of  resistance  to  increasing  the  level  of  illumination  even 
when  this  increase  does  nqt  touch  the  purse  of  the  resist¬ 
ing  individual. 

Certainly  no  intensity  of  illumination  obtainable  in¬ 
doors  can  jiossibly  I)e  offensive  to  the  eyes  or  to  the 
sensibilities.  Foot-candles  are  complained  of  when  they 
cannot  ixissibly  offend.  The  real  culprit — if  there  is  one 
— is  the  lighting  system.  By  this  we  mean  not  only  the 
diffusion  and  distribution  of  light,  but  the  brightness  of 
ceiling,  walls,  etc.  All  this  is  the  lighting  system  in  its 
broadest  sense. 

For  years  it  has  been  apparent  to  the  writer  that  gen¬ 
eral  lighting  by  means  of  a  large  “indirect”  component 
reflected  from  the  ceiling  represents  the  primitive  stage 
in  artificial  lighting.  Lighting  practice  is  still  in  that 
stage,  but  in  a  few  cases  has  ]iassed  beyond  into  a  more 
refined  stage.  The  use  of  the  ceiling  as  a  reflector  of 
much  or  most  of  the  light  to  the  work-plane  is  logical 
and  satisfactory  for  the  first  few  foot-candles  of  the 
eventual  hundreds  that  are  needed  for  comfortable,  ac¬ 
curate  seeing  and  for  the  conservation  of  eyesight  and 
human  energy,  but  there  is  a  limit  to  this  kind  of  light¬ 
ing,  perhaps  from  ,30  to  50  foot-candles,  where  interiors 
seem  to  be  overligbted  and  complaints  begin  to  be  un¬ 
fairly  directed  at  the  foot-candles.  It  is  the  lighting  and 
not  the  illumination  which  is  at  fault. 

The  next  step  beyond  the  primitive  stage  of  general 
lighting  can  be  taken  by  the  addition  of  localized  light¬ 
ing.*  H(^wever.  this  will  be  taken  only  by  the  lighting 
si)ecialist  who  knows  what  light  can  do  for  seeing  and  is 

*“Getieral  Liahthuj  Plus,”  M.  Lttekiesh,  Transactions  I.E.S., 
I’ol.  24,  1929,  page  233. 


T 

READERS'  FORUM 


Taxing  Municipal  Plants 

To  the  Editor  of  the  Elfxtrical  World: 

This  comment  is  in  support  of  Governor  Meier’s  pro¬ 
posal  in  Oregon  that  municipal  utilities  shall  carry 
taxation  corresponding  to  that  of  private  utilities.  Your 
energetic  editorial  in  the  February  14  issue  on  that  sub¬ 
ject  provokes  the  thought  that  city  power  organizations 
surely  could  equal  private  corporations  as  vehicles  for 
collecting  some  share  of  the  total  tax  burden.  It  may 
not  be  correct  to  say  that  industry  and  the  general  public 
have  now  to  pay  the  taxes  through  some  other  channel, 
since  untaxed  municipal  power  systems  generally  have 
charges  lower  than  private  companies  by  an  amount 
representing  the  tax  loading  at  least.  But,  since  the 
high-pressure  propaganda  of  the  companies  seeking  to 
abolish  municipal  ownership  has  made  such  a  fetish  of 
the  tax  bugaboo,  why  not  shift  that  small  amount  as 
Governor  Meier  suggests? 

An  associated  condition  has  to  do  with  the  non¬ 
revenue — I  purposely  do  not  term  it  “free” — service 
supplied  by  so  many  publicly  owned  systems  to  schools, 
charitable  institutions,  parks,  sewerage  and  water  plants, 
as  well  as  to  municipal  buildings  and  for  street  lighting. 
Were  the  municipal  plants  to  receive  tax  money  to  pay 
for  those  services,  it  is  believed  that  because  of  the  ex¬ 
change  it  would  become  easier  for  the  plants  to  meet 
a  tax  on  their  asses.sed  valuation.  From  our  experience 
with  the  application  of  one  of  the  uniform  accounting 
systems  it  is  known  that  our  gross  and  net  income  would 
benefit  from  the  transfers  in  question.  I  am  greatly  in 
favor  of  correct  accounting  for  both  private  and  i)ublicly 
owned  systems — shall  we  say,  in  order  to  define  the  word 
“correct.”  on  the  basis  in  efifect  for  Massachusetts 
properties  ? 

A.  D.  WEBSTER, 

Superintendent  Municipal  Water,  Li^ht  and  lee  Plants. 
Orrville,  Ohio. 
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Men  of  the  Industry 


R,  H.  Bennett,  Jr,,  Assumes 
New  Duties 

R,  H.  Bennett,  Jr.,  for  the  past  si.x 
vears  connected  with  the  electrical 
operating  department  of  the  Tennessee 
Klectric  Power  Company,  has  been  ap¬ 
pointed  superintendent  of  the  production 
department  in  charge  of  operating  and 
maintenance  of  all  company  hydro  and 
steam  generating  developments  to  suc¬ 
ceed  H.  H.  Bailey,  who  has  assumed 
new  duties  as  assistant  manager  of  the 


Chattanooga  district.  Mr.  Bennett  be¬ 
came  identified  with  the  Tennessee  util¬ 
ity  in  1924.  Prior  to  that  time  he  was 
with  the  General  Electric  Company, 
.Schenectady.  He  is  a  graduate  of  Trin¬ 
ity  College,  now  Duke  University: 
Emory  College,  Atlanta,  Ga.,  and  Union 
College,  Schenectady,  N.  Y. 

▼ 

B.  B.  Morton  of  Basin,  Wyo.,  has 
been  appointed  a  member  of  the  Public 
Service  Commission  of  Wyoming. 

• 

Arthur  E.  Rowe,  president  A.  E. 
Rowe  Company,  Inc.,  has  been  elected 
president  of  the  San  Francisco  Elec¬ 
trical  Development  League,  succeeding 
Ernest  Ingold. 

• 

Leslie  R.  Hicks,  formerly  electrical 
engineer  of  M.  J.  Daley  &  Company, 
Inc.,  Springfield,  Mass.,  and  at  one 
period  head  of  the  electrical  engineer¬ 
ing  department  of  Charles  H.  Tenney 
&  Company,  Boston,  has  joined  the  en¬ 
gineering  staff  of  the  Western  Massa¬ 


chusetts  Companies,  with  headquarters 
at  Springfield.  T.  B.  Fleming,  trans¬ 
mission  specialist  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
East  Pittsburgh,  Pa.,  has  also  joined  the 
engineering  department  of  the  Western 
Massachusetts  group. 

• 

Ja.mes  C.  Brady,  Jr.,  has  been  added 
to  the  board  of  directors  of  the  Brook¬ 
lyn  Edison  Company,  Inc. 

• 

M.  Reese  Hattabaugh  of  Grange- 
ville  has  been  appointed  a  member  of 
the  Public  Utilities  Commission  of 
Idaho  by  Gov.  C.  Ben  Ross  to  succeed 
Frank  E.  Smith,  whose  term  has 
expired. 

• 

V.  H.  Moon,  since  1922  appliance 
sales  superintendent  of  the  Pacific 
Power  &  Light  Company.  Portland. 
Ore.,  has  been  appointed  sales  manager 
of  that  company  and  given  the  broader 
responsibility  of  directing  the  general 
commercial  development  program  of  the 
company  in  addition  to  the  development 
of  the  domestic  field,  which  he  has  had 
charge  of  in  recent  years. 

• 

C.  M.  Thomas,  attorney  of  Medford. 
Ore.,  and  formerly  Circuit  Judge  of  the 
first  judicial  district  of  Oregon,  has 
been  appointed  by  the  Governor  to  the 
new  post  of  Commissioner  of  Public 
Utilities  of  Oregon  in  accordance  with 
the  law  just  passed  by  the  Oregon  Legis¬ 
lature  and  signed  by  the  Governor. 
Judge  Thomas  has  been  a  resident  of 
Medford  since  1913  and  has  been  promi¬ 
nent  in  the  politics  of  that  region  of  the 
state,  having  served  both  in  the  Senate 
and  in  the  House  of  Representatives. 

• 

Douglas  Dow,  formerly  farm  service 
adviser  and  special  engineer  with  the 
Detroit  Edison  Company,  has  recently 
been  appointed  Commissioner  of  Pur¬ 
chases  and  Supplies  for  the  city  of  De¬ 
troit.  Prior  to  his  work  in  the  sales 
department  of  the  Detroit  utility,  Mr. 
Dow  was  assistant  buyer  and  later  chief 
clerk  of  the  record  and  research  division 
of  the  purchasing  department.  His 
training  includes  an  engineering  degree 
from  the  University  of  Michigan  and 
four  years’  work,  including  the  test 
course,  at  the  General  Electric  Com¬ 
pany’s  Schenectady  plant.  Mr.  Dow 
has  been  active  in  the  electrical  indus¬ 
try,  especially  in  farm  work  electrifica¬ 
tion,  and  at  the  time  of  his  appointment 
to  the  city  position  w’as  the  Great  Lakes 
division  representative  in  the  Commer¬ 
cial  National  Section,  N.E.L.A.  He  is 
a  son  of  Alex  Dow,  president  of  the 
Detroit  Edison  Company. 


/.  McKinley  Assumes  New 
Executive  Duties 

Joseph  McKinley  has  been  appointed 
acting  vice-president  in  charge  of  sales 
and  service  of  the  Diuiuesne  Light  Com¬ 
pany  and  the  Eciuitahle  ( las  (  onipany. 
He  succeeds  George  IL  Whitwell,  who. 
as  announced  in  the  .March  7  issue  of 
the  Electrical  World,  has  become 
vice-president  in  charge  of  sales  for  the 
Philadelphia  Electric  Company. 

Mr.  McKinley  was  born  on  May  31, 


1877,  in  Pittsburgh,  Pa.,  and  was 
graduated  from  Pennsylvania  State  Col¬ 
lege  in  1900  in  electrical  engineering. 
Following  his  graduation  he  entered  the 
employ  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  In  1903  he 
entered  the  employ  of  the  Allegheny 
County  Light  Company,  now  the 
Duquesne  Light  Company,  He  was  the 
first  power  salesman  for  the  company 
and  later  served  as  manager  of  power 
sales,  general  contracting  agent,  man¬ 
ager  of  the  wholesale  sales  and  service 
department  of  the  Duquesne  Light  Com¬ 
pany  and  Equitable  Gas  Company. 

NIr.  McKinley  is  a  member  of  the 
Engineers  Society  of  Western  Penn¬ 
sylvania,  Association  of  Iron  and  Steel 
Electrical  Engineers,  National  Electric 
Light  Association,  American  Gas  As¬ 
sociation,  the  Electric  League  of  Pitts¬ 
burgh  and  the  Pittsburgh  Chamber  of 
Commerce. 

T 

Benjamin  M.  Tassie  was  elected 
president  of  Manning,  Bowman  &  Com¬ 
pany.  Meriden.  Conn.,  at  the  recent 
meeting  of  the  board  of  directors,  to 
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succeed  the  late  R.  P.  Tracy.  Mr.  C.  R.  Boggs,  vice-president  and  fac- 
Tassie  has  been  identified  with  the  Man-  tory  manager  of  the  Simplex  Wire  & 
ning,  Bowman  organization  since  1914  Cable  Company,  Boston,  Mass.,  has 
and  in  that  period  of  time  has  been  an  been  elected  a  Fellow  of  the  American 
important  factor  in  the  development  of  Association  for  the  Advancement  of 
the  company’s  business.  Science. 

T 

OBITUARY 


Cerald  Hart 

CiERALD  W.  Hart,  founder  and  presi¬ 
dent  of  the  Hart  Manufacturing  Com- 
j)any.  died  at  his  home  in  Hartford, 
C*)nn.,  March  8,  following  a  heart 
attack.  Mr.  Hart  was  74  years  of 
age.  He  entered  upon  his  business 
career  in  1880  with  the  North  &  Judd 
.Manufacturing  Company,  having  studied 
at  Yale  University  for  four  years.  After 
a  short  connection  with  that  organiza¬ 
tion  he  became  identified  with  the 
.American  Electric  Company  of  New 
Britain,  formed  to  build  the  arc-lighting 
apparatus  of  Messrs.  Thomson  and 
Houston  of  Philadelphia.  In  1882  he 
was  sent  to  Kansas  City,  Mo.,  to  install 
e(|uipment  for  the  Kansas  City  Electric 
Eight  Company.  He  remained  in  that 
I)art  of  the  country  for  several  years, 
installing  plants  in  various  cities,  and 
later  was  appointed  assistant  general 
manager  of  the  Kansas  City  Electric 
Light  Company  and  superintendent  of 
the  Edison  Electric  Light  &  Power 
Company  of  Kansas  City,  with  which 
the  Kansas  City  Electric  Light  Com¬ 
pany  was  affiliated.  In  1889  George 
.S.  Hcgeman,  a  classmate  of  Mr.  Hart’s, 
joined  the  Edison  company,  and  it  was 
not  long  before  they  were  collaborating 
on  tbe  m.inufacture  of  electric  switches, 
riieir  undertaking  met  with  such  suc¬ 
cess  that  within  a  year  they  organized 
tbe  Hart  &  Hegeman  Company  of 
Kansas  City,  later  transferring  the  busi¬ 
ness  to  Hartford.  Following  the  death 
of  .Mr.  Hegeman,  in  1897,  Mr.  Hart 
organized  tbe  Hart  Manufacturing 
Comj)any  of  Hartford,  which  at  the 
present  time  manufactures  many  de¬ 
vices  in  the  electrical  line  as  well  as 
switches.  Mr.  Hart  was  a  member  of 
the  Hartford  Manufacturers’  Associa¬ 
tion,  the  Manufacturers’  .Association  of 
C'onnecticut,  the  .Society  of  Automotive 
Engineers  and  the  Machinery  Club  of 
.New  York  City. 

T 

Samuel  A.  Y’ork.  president  of  the 
Merchants  National  Rank.  New  Haven, 
Conn.,  and  a  director  of  numerous  pub¬ 
lic  utility  companies  in  New  England, 
died  March  7  at  his  home  in  New 
Haven  after  an  illness  of  several  weeks. 
Mr.  York  was  born  in  New  Haven  in 
1868  and  was  graduated  from  the  Yale 
Law  School  in  1892.  He  began  the 
practice  of  his  profession  in  his  native 
city  and  later,  becoming  interested  in 


finance,  he  soon  directed  his  attention 
to  electric  power  companies,  particu¬ 
larly  those  in  eastern  Massachusetts 
associated  with  the  Charles  H.  Tenney 
management.  He  was  elected  president 
of  the  Merchants  National  Bank  of  New 
Haven  several  years  ago  and  served  in 
that  capacity  to  the  time  of  his  death. 
Mr.  York  served  on  the  directorate  of 
the  North  Boston  Lighting  Properties. 
.Salem  Electric  Light  Company.  Subur¬ 
ban  Gas  &  Electric  Company.  Eastern 
Massachusetts  Electric  Company,  Haver¬ 
hill  Electric  Company,  L'itchburg  Gas 
&  Electric  Company.  Walden  Electric 
Company,  Beverly  Gas  &  Electric,  all 
in  Massachusetts ;  the  Concord  Electric 
Company  in  New  Hampshire,  the  Rock¬ 
land  Light  &  Power  Company  in  New 
York,  the  Rockland  Electric  Company 
in  New  Jersey  and  the  Pike  County 
Electric  Company  in  Pennsylvania,  in 
addition  to  numerous  gas  companies. 
.Among  the  industrial  enterprises  with 
which  he  was  connected  were  the  Acme 
Wire  Company  of  New  Haven  as  di¬ 
rector  and  the  American  Tar  Company 
of  Boston  in  the  same  capacity. 

• 

James  Douglas  Hamilton  Dickson, 
who  has  just  died  at  Cambridge,  was 
the  assistant  of  Lord  Kelvin  in  his 
electrical  researches.  Mr.  Dickson,  who 
was  the  senior  fellow  of  Peterhouse, 
was  81  years  old.  He  was  concerned 
in  the  first  Atlantic  cable  and  assisted 
Sir  James  Dewar,  as  well  as  Kelvin, 
in  his  researches.  Born  on  May  1, 
1849,  in  Glasgow,  the  son  of  a  promi¬ 
nent  physician  of  that  city,  he  studied 
at  Glasgow  University,  where  he  had 
an  exceptionally  brilliant  career.  There 
he  attracted  the  notice  of  Prof.  Sir 
William  Thomson  (later  Lord  Kelvin), 
who  employed  him  in  1867  on  important 
mathematical  calculations,  particularly 
for  electrical  researches.  Together  with 
W.  F.  King  of  Edinburgh  and  Charles 
Cuttriss  of  Boston,  Mass.,  he  con¬ 
structed  the  apparatus  and  made  the 
preliminary  experiments  for  Kelvin’s 
determination  of  “V,”  the  ratio  of  the 
electromagnetic  to  the  electrostatic  unit 
of  electricity.  When  in  1869  Kelvin, 
who  had  been  technical  adviser  to  the 
promoters  of  the  first  .Atlantic  cable  of 
1858,  accepted  the  appointment  of  elec¬ 
trical  engineer  for  the  new  French 
cable,  Mr.  Dickson  accompanied  him  to 
France,  and  on  the  completion  of  the 
cable  remained  in  the  service  of  the 


French  concern  as  electrician  in  charge 
at  Brest.  On  the  advice  of  Kelvin  he 
resigned  his  post  to  go  up  to  Cam¬ 
bridge  University.  Admitted  to  Peter¬ 
house  in  1870,  as  foundation  scholar, 
four  years  later  he  was  elected  to  a 
fellowship,  which  he  held  for  the  rest 
of  his  life.  Mr.  Dickson  published  oc¬ 
casional  papers  on  scientific  subjects, 
principally  on  thermodynamics  and 
thermoelectricity. 

• 

Harry  J.  Hunsicker,  mechanical  en¬ 
gineer  with  the  New  York  Power  & 
Light  Corporation,  died  March  6,  of 
acute  dilation  of  the  heart.  Mr.  Hun¬ 
sicker  had  been  associated  with  the  elec¬ 
trical  industry  up  state  since  1903.  He 
was  active  in  building  the  Spier  Falls 
hydraulic  project.  Air.  Hunsicker  was 
born  in  Lehighton,  Pa.,  and  was  grad¬ 
uated  from  Pennsylvania  State  College 
with  a  degree  in  electrical  engineering. 
He  was  a  member  of  the  American 
Institute  of  Electrical  Engineers.  Mr. 
Hunsicker  was  56  years  of  age. 

• 

Frank  K.  Hoover,  contracting  engi¬ 
neer  and  long-time  resident  of  Chicago, 
died  at  his  home  in  that  city  Alarch  6,  in 
his  seventy-eighth  year.  Mr.  Hoover 
was  a  director  in  the  Hoover  Company. 
North  Canton.  Ohio,  and  the  Hoover  & 
Mason  Phosphate  Company  of  Chicago 
and  Mount  Pleasant,  Tenn.,  and  was 
the  head  of  the  Hoover  &  Mason  Com¬ 
pany,  contracting  engineers,  from  the 
time  of  the  firm’s  establishment  in  1894 
until  its  discontinuance  in  1925.  .A 
native  of  North  Canton,  he  moved  to 
Kansas  City,  Mo.,  in  1879  and  engaged 
in  the  wholesale  agricultural  implement 
business,  later  in  the  electric  lightin.g 
and  street  lighting  business  and  became 
president  of  the  Kansas  City  Edi.son 
Company.  In  1894  he  left  the  central- 
station  field  to  enter  the  manufacturing 
branch  of  the  industry. 

George  T.  Barrows,  well  known  in 
electrical  contractor-dealer  circles,  died 
January  27,  following  an  illness  of  a 
month’s  duration.  For  the  past  25  years 
Mr.  Barrows  had  devoted  his  time  espe¬ 
cially  to  promoting  the  progress  of  the 
contractor-dealer  branch  of  the  electrical 
industry.  A  native  of  Lock  Haven.  Pa., 
he  removed  to  W’ashington,  D.  C..  and 
then  to  Pittsburgh.  After  a  connection 
with  the  Carnegie  Steel  Company,  he 
entered  the  employ  of  the  Duquesne 
Light  Company  and  then  established  an 
electrical  contracting  business.  In  1925 
he  became  president  of  the  Electric 
League  of  Pittsburgh  and  in  1927  man¬ 
ager  :  one  year  later  he  resigned  from 
league  work  to  direct  the  promotion  of 
adequate  domestic  wiring  in  the  Pitts¬ 
burgh  territory  for  the  Duquesne  Light 
Company.  Mr.  Barrows  was  57  years 
of  age. 
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Financial  and  Statistical  News 


Definite  plans  for  early  coniinenccnient  of  interconnection 
between  Icadin.i;:  Eastern  utility  systems  is  interpreted  as 
indicative  of  a  trend  likely  to  be  marked  in  the  industry  this 
year.  Further  co-ordination  between  different  groups  is  said  to  be 
under  discussion  and  a  definite  simplification  of  relationships  in  some 
of  the  leading  groups  is  aimed  at.  This  will  involve  large-scale 
transfers  of  control  stocks. 

- Yield  on  common  stocks  is  again  down  to  around  3  per  cent  as 

market  buoyancy  continues.  The  average  price  of  37  operating  and 
holding  company  stocks  is  now  74,  against  72.4  last  week  and  65.7  at 
the  beginning  of  the  year. 

T  T  T 


The  purchase  gives  the  .Shropshire 
company  the  largest  area  of  electrical 
energy  production  and  distribution 
under  a  single  managetr.ent  in  Great 
Britain.  This  area  embraces  more  than 
1I,0(X)  square  miles,  reaching  from  the 
north  of  Birmingham  to  the  Finglish 
Channel  and  from  the  Bristol  Channel 
to  the  North  Sea. 


T 

Southern  California  Edison 
to  Increase  Stock 


January  Revenue  Hisher 

lanuarv  revenue  of  electric  light  and 
power  companies  was,  on  the  average, 
somewhat  higher  this  year  than  in  1930. 
Rei)orts  from  representative  companies 
throughout  the  country  show  an  in¬ 
crease  of  1.3  per  cent;  at  this  rate  the 
total  for  the  industry  was  about  $20().- 
‘HK),(K)0,  against  $1%, 300,000  a  year 
ago.  This  constitutes  an  upward  turn 
from  two  preceding  months.  Kilowatt- 
hour  sales,  however,  continue  low,  miss¬ 
ing  the  1930  figure  by  5  per  cent. 
Evidently  expanding  residential  use  is 
neutralizing^  the  loss  of  revenue  due 
to  subnormal  demands  for  industrial 
power.  Regionally,  revenue  gains  of  2 
per  cent  or  better  are  reported  from  the 
Middle  Atlantic  industrial  area  and  the 
Far  West,  but  current  operations  in 
the  central  industrial  regions  continue 
5  per  cent  below  last  year’s  level. 

Although  these  are  preliminary  fig¬ 
ures  it  is  not  probable  that  any  im¬ 
portant  changes  will  result  from  the 
inclusion  of  returns  from  additional 
reporting  comi)anies. 

T 

Utilities  Power  &  Lisht 
Adds  to  British  Holdinss 

Announcement  has  been  made  of  the 
acquisition  of  the  South  Wales  Elec¬ 
trical  Power  Distribution  Company  by 
the  Utilities  Power  &  Light  Corporation 
through  indirect  ownership.  The  South 
Wales  property  was  acciuired  by  the 
Shropshire,  Worcestershire  &  Stafford¬ 
shire  Electric  Power  Company,  an  oper¬ 
ating  unit  of  the  Greater  London  & 
Counties  Trust.  Ltd.,  which  is  controlled 
hy  Utilities  Power  &  Light. 

The  .South  Wales  company  adjoins 
the  Shropshire  company  on  the  south 
and  serves  an  area  having  a  population 
of  more  than  a  million  people.  The 
company  is  empowered  to  supply  elec¬ 


tric  energy  in  bulk  throughout  Glamor¬ 
gan  and  the  whole  of  the  industrial  part 
of  Monmouthshire.  It  distributes  retail 
j)ower  in  about  one-third  of  this  area. 
.Among  the  customers  of  the  company 
are  municipalities  and  many  of  the  lead¬ 
ing  steel  mills,  tin  plate  works  and 
other  manufacturing  companies. 


Stock  HOLDERS  ok  the  Southern  Cali¬ 
fornia  FMison  Company,  Ltd.,  will  vote 
March  20  on  increasing  the  authorized 
common  stock  from  $1(X),00().0(K)  to 
$110,000,000  and  on  approving  a  reduc¬ 
tion  in  the  5^  per  cent  series  C  pre¬ 
ferred  Stock  from  $66,000,000  to  $56,- 
(K)0,000. 


T  T  T 

Dividends  Paid  by  Utilities  at 
New  High  Level 


JFMAHUJAS  ONDJFMAMJJAS  ONDJF 
1929  1930  1931 


Dividends  paid  by  utilities  reached 
a  new  high  point  in  February,  against  a 
smaller  than  usual  increase  for  a  repre¬ 
sentative  group  of  all  classes  of  secu¬ 
rities  and  a  negligible  increase  in  the 
case  of  railroad  issues. 


.\s  will  be  seen  from  the  chart,  Feb¬ 
ruary  usually  marks  a  substantial  peak- 
in  dividend  payments  by  all  groups. 
This  illustrates  the  favorable  position 
of  the  utility  group  at  this  time  despite 
depressed  business. 
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Northern  Illinois 
13  per  Cent 

The  utilities  made  a  better  shovvinfj 
in  1930  than  any  other  major  group, 
hut  actual  individual  gains,  where  they 
appeared,  were  very  small.  Public 
Service  Company  of  Northern  Illinois 
is  among  the  exceptions,  having  shown 
a  gain  of  6.2  per  cent  in  gross  revenue 
and  of  5.3  per  cent  in  net,  against  a  gain 
of  less  than  3  per  cent  for  the  industry 
as  a  whole  in  both  gross  and  net 
revenue. 

Kilowatt-hour  sales  by  the  company 
increased  sharply.  The  1930  total  was 
1.195,446,343,  against  1,056,558,905  for 
1929,  a  gain  of  13.1  per  cent.  Resi¬ 
dential  and  commercial  sales  of  energy 
advanced  7.8  per  cent. 

Three  rate  reductions  made 

During  the  year  the  company  volun¬ 
tarily  inaugurated  three  new  electric 
rates  which  are  effecting  substantial 
savings  to  customers.  These  reductions 
will  result  in  a  saving  to  the  company’s 
customers  of  about  $1,750,000  over  a 
twelve;month  period,  it  is*  stated.  The 
actual  saving  during  1930  was  about 
$928‘000.  I'hese  rate  cuts  were  made 
possible  partly  by  the  increase  in  energy 
used  by  existing  customers  as  well  as 
by  the  growth  in  number  of  customers, 
hence  the  rise  in  revenue  despite  rate 
reduction.  Electric  customers  alone  in¬ 
creased  by  more  than  7,000. 

In  the  aggregate,  approximately  825 
circuit-miles  of  electric  lines  of  all  volt¬ 
ages  were  built  during  the  year  1930. 
Of  this  total  mileage,  approximately  466 
was  built  for  service  in  rural  territory. 
It  is  interesting  to  note  in  this  connec¬ 
tion  that  during  the  year  2,017  farm 
customers  were  added  to  the  company’s 
lines,  making  the  total  number  of  farm 
cu'^tomers  now  being  served  6.822,  or 
28.7  per  cent  of  all  farms  in  the  com¬ 
pany’s  territory.  The  estimated  yearly 
revenue  to  be  derived  from  the  new 
farm  customers  obtained  is  $138,000. 


Company  Sold 
More  Power 

Merchandise  sales,  including  retail 
and  wholesale;  incandescent  lamps,  and 
miscellaneous  jobbing,  revenue  from 
which  is  not  included  in  operating  reve¬ 
nue,  amounted  to  $2,465,525,  Approxi¬ 
mately  48,000  electric  and  gas  appli¬ 
ances  were  sold  during  the  year. 

T 

Revenue  Rose  19  per  Cent 
in  Th  ree  Years 

Cen'tr.al-station  revenue  in  the 
United  States  totaled  $2,151,150,000  in 
1930,  according  to  reports  received  by 
Electrical  World  from  operating  com¬ 
panies  throughout  the  country.  This 
figure  is  comparable  with  the  $1,802,-* 
655,493  of  the  latest  census  report  on  the 
industry,  that  for  1927 ;  both  involve 
the  moderate  duplication  due  to  inter¬ 
company  sales.  The  increase  compared 
with  1929  is  $45,250,000,  or  2.1  per 
cent.  Operating  and  maintenance  ex¬ 
penses  were  $946,180,000,  against  $934,- 
890,000  in  1929;  net  earnings,  there¬ 
fore,  increased  nearly  3  per  cent. 

Taxes,  amounting  approximately  to 
$200,000,000,  and  allowance  for  de¬ 
preciation,  obsolescence  and  amortiza¬ 
tion  are  not  included  in  the  figures  for 
operating  and  maintenance  expenses. 

Energy  generated,  89,651,986,000  kw.- 
hr.,  was  about  2  per  cent  less  than  in 
1929;  of  this  total,  30,330,187,000  kw.- 
hr.  came  from  water  power  and  59,321,- 
799,000  kw.-hr.  from  fuels.  The  former 
w'as  6.4  per  cent  less  than  in  1929,  while 
the  latter  was  slightly  greater,  both 
changes  reflecting  the  effects  of  the 
unusually  low  stream-flow  for  which 
1930  was  conspicuous. 

In  general,  the  various  annual  totals 
are  in  close  agreement  with  those  pub¬ 
lished  at  the  beginning  of  the  year, 
which  were  necessarily  based  on  in¬ 


Kevenue  and  Energy  Output  of  Central  Stations 
in  the  United  States  in  1930 


Total  Gross 

Total  Operating 

Revenue 

and 

Energy  Generated 

from  Sale  of 

Maintenance 

/ - Thousands  of  Kw.- 

■Hr. - . 

Energy, 

Expense,* 

Total 

Hydro 

Fuel 

Month  1930 

Thousands 

Thousands 

.lanuarv . 

.  $198,300 

$81,480 

8,154,531 

2,790,505 

5,364,026 

February . 

.  185,800 

77,300 

7,177,064 

2,581,538 

4,595,526 

March . 

.  176,200 

77,200 

7,673,866 

3,082,097 

4,591,769 

April . 

.  176,300 

78,300 

7,510,801 

3,082,049 

4,428,752 

Mav . 

.  172,900 

77,900 

7,496,622 

2,955,150 

4,541,472 

.lune . 

.  169,200 

76,400 

7,211,608 

2,764,768 

4,446,840 

.luly . 

.  167,200 

77,500 

7,328,621 

2,589,885 

4,738,736 

Aucust  . 

.  168,100 

78,300 

7,352,191 

2,234,477 

5,117,714 

ISepteiiiber . 

.  174,940 

78,800 

7,285,807 

2,036,309 

5,249,498 

Octol)*r . 

.  182,950 

81,640 

7,686,787 

2.068,105 

5,618,682 

November . 

.  187,340 

78,840 

7,206.214 

1,991,684 

5,214,530 

December . 

.  191,920 

82,520 

7,567,874 

2,153,620 

5,414,254 

1930  totals . 

.  2,151,150 

946,180 

89,651,986 

30,330,187 

59,321,799 

1929  totals 

2.105  900 

934  890 

91,421,455 

32,390,395 

59.031,060 

‘Do  not  include  interest,  taxes,  depreciation  or  sinkine  fund,  with  some  unavoidable  exceptions. 


complete  data,  except  that  the  output 
from  water  power  was  lower  and  that 
from  fuels  higher,  due  to  unanticipated 
.severity  of  the  drought  in  the  final 
months. 

T 

NEWS  BRIEFS 

Capital  stock  of  the  Brooklyn  Edison 
Company,  Inc.,  has  been  stricken  from 
the  list  of  the  New  York  Stock 
Exchange, 

• 

First  and  refunding  mortgage  4  per 
cent  bonds  of  the  Philadelphia  Electric 
Company,  series  of  1971,  have  been 
added  to  the  list  of  bonds  legal  for 
investment  by  savings  banks  in  the 
State  of  New  York. 


Stockholders  of*  the  Kansas  City 
Power  &  Light  Company  will  vote 
March  30  on  authorizing  an  increase  in 
the  bonded  indebtedness  of  the'eompany. 

• 

Louisville  Gas  &  Electric  Company 
will  redeem  on  May  1  at  105  and  inter¬ 
est  all  its  first  and  refunding  mortgage 
30-year  5^  per  cent  gold  bonds,  series  R, 
dated  May  1,  1924,  and  maturing  May  1, 
1954. 

• 

Record  dates  of  stockholders  of  the 
National  Electric  Power  Company 
eligible  for  dividend  payments  have  been 
advanced  from  the  15th  to  the  10th  of 
the  month  for  the  preferred  stocks  and 
from  the  20th  to  the  10th  for  the  class  B 
common  stock. 

• 

Stockholders  of  the  Scioto  Valley 
Railway  &  Power  Company,  Columbus. 
Ohio,  are  offered  a  new  proposition  in 
which  they  can  exchange  their  stock, 
both  common  and  preferred,  for  partici¬ 
pating  preferred  shares  of  the  American 
Electric  Securities  Corporation,  a  New 
York  financing  organization,  it  is  an¬ 
nounced  by  Stevenson,  Vercoe,  Fuller 
&  Lorenz,  stock  and  bond  dealers  of 
Columbus.  The  offer  of  the  American 
Electric  Securities  Corporation  succeeds 
a  proposition  made  to  the  Scioto  Valley 
company  last  fall  by  Glen  R.  Snider  and 
his  associates,  which,  owing  to  the  de¬ 
pressed  financial  situation  and  to  liti¬ 
gation  seeking  to  reverse  the  action  of 
the  Public  LTilities  Commission  of  Ohio 
authorizing  the  abandonment  of  the 
Scioto  company’s  unprofitable  transpor¬ 
tation  system,  were  unable  to  carry  out 
their  contract.  The  offer  of  Mr.  Snider 
and  his  associates  included  $5  per  share 
for  the  common  stock  and  $15  per  share 
for  the  second  preferred,  which  com¬ 
pares  with  approximately  $6  per  share 
for  the  common  and  $18  per  share  for 
the  preferred  offered  by  the  American 
Electric  Securities  Corporation. 
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Industry  Picks  Up 


Definitely  increased  industrial  operations  are  approaching  last  year’s  a  half  high  year: 

activity  Is  Indicated  by  the  rise  In  level.  Activity  In  metal-working  estab-  Textiles  rose 

tlic  Electrical  World  Index  for  Feb-  llshments  advanced  18  per  cent  from  average  of  the  t 

ruary.  This  index  is  compiled  from  December,  in  iron  and  steel  mills  20  after  an  earlier  g 

reports  of  electrical  energy  consumption  per  cent.  The  manufacture  of  automo-  in  August ;  rubb« 

by  individual  plants,  received  each  biles,  parts  and  accessories  rose  14  per  cent  since  No 

month  in  a  continuous  survey  covering  cent  over  December  and  19  over  No-<  climbed  steadily  f 
manufacturing  establishments  through¬ 
out  the  United  States.  Index  of  Manufacturing  Activi 

Adjusted  for  the  shorter  working  lUse  Average  Month  m3-25 

month,  February  returns  show  a  industrial  Group  Feb.,  1931  Jan  ,  I93l  Dec.,  19: 

weighted  average  for  all  manufacturing  ah  industry .  no  .3  97  6  »»  i 

n  nor  rmt  qbnvp  th-if  for  Tnnnnrv  vipll  Automobiles  (incl.  parts  and  accessories)  88  9  67  5  77  9 

la  per  cem  a.)o\e  mat  lor  January,  wen  Chemical  products  (ind.  oil  refining) .  M6  6  132  0  133  5 

above  the  averages  for  other  recent  Food  products .  122  0  118  3  I07  1 

months  and  a  scant  11  per  cent  lower  Metalworking .  112.3  950  97  8 

than  a  year  ago,  when  the  industrial  Leather  pr^ucts .  76  1  7i  6  68  7 

depression  was  still  young.  Paper  and  pulp .  I27  O  III  8  117  0 

Without  exception,  every  industry  SteidS.^'*". ^  I 'is  1139  9^0 

group  advanced,  compared  both  with  stone,  day  and  glass .  102  6  75  3  100  6 

January  and  with  December;  current  Textiles .  99  3  86  1  89  8 

_ Corrected  for  Number  of  Working  Dnys,  but  Not  for  Seasonal  Variation 


Index  of  Manufacturing  Activity 

Base  Averaxe  Month  1923-25 


veniber.  The  metals  group,  embracing 
both  mills  and  metal-working  plants, 
rose  from  the  valley  following  two  and 
a  half  high  years. 

Textiles  rose  13  per  cent  from  the 
average  of  the  three  preceding  months 
after  an  earlier  gain  from  the  low  point 
in  August;  rubber  has  advanced  31  per 
cent  since  November;  leather  has 
climbed  steadily  for  a  number  of  months. 


Industrial  Group 

Feb.,  1931 

Jan.,  1931 

Dec.,  1930 

Nov.,  1930 

Feb.,  1930 

.411  industry . 

110  3 

97  6 

99  1 

104  3 

1?3  .5 

.Automobiles  (inrl.  parts  and  acressories) 

88  9 

67  5 

77  9 

74  9 

116  6 

Chemical  products  (incl.  oil  refining) . 

146  6 

132  0 

133  5 

145  0 

139  6 

Food  products . 

122  0 

118  3 

107  1 

124  4 

129  2 

Iron  and  steel . 

116.5 

103  4 

110  2 

106  5 

143  0 

Metal  working . 

112  3 

95  0 

97  8 

89  6 

130  5 

Leather  products . 

76  1 

71  6 

68  7 

63  0 

86  5 

Forest  products . 

84  2 

82  6 

73  3 

86  5 

94  7 

Paper  and  pulp . 

127  0 

1118 

117  0 

112  3 

138  0 

Rubber  products . 

112  9 

99  0 

84  3 

86  1 

133  1 

Shipbuilding . 

114  8 

113  9 

99  0 

105  5 

125  4 

Stone,  clay  and  glass . 

102  6 

75  3 

100  6 

106  2 

116  7 

Textiles . 

99  3 

86  1 

89  8 

87  0 

103  3 

i-t- -f-f  -  t-i-4- 

■■  -y  Pre  vious 


If^olex  of  ’“(-b 
■+  manu  fac  fur/na^ 
acHvify  I  ■ 


These  data  are  compiled  by  ELECTRICAL  WORLD  and  are 
based  on  monthly  consumption  of  electrical  eneray  by 
3,800  large  manufacturing  plants  in  various  industries, 
and  scattered  throughout  the  nation 
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Business  News  and  Markets 


Saturation  Not  in  Sight  in  Appliance  Field 


SATURATION  in  the  sale  of  appH- 

ances  is  not  on  the  horizon,  accord- 
iiifj  to  a  survey  of  the  household  ap- 
I)liance  field  recently  completed  by 
David  M.  Debard,  Stone  &  Webster 
engineer.  Of  the  20,000,000  homes  now 
wired  for  electrical  energy  use  in  this 
country,  Mr.  Debard  finds,  only  30  per 
cent  of  the  electrical  appliance  market 
has  been  sold.  The  estimate  shows  that 
possibilities  for  expansion  of  residential, 
commercial  and  industrial  uses  of  elec¬ 
trical  energy  are  62  per  cent  short  of  full 
development.  It  is  also  argued  that,  in 
spite  of  the  fact  that  industrial  and  com¬ 
mercial  uses  of  electrical  energy  are^ 
constantly  increasing,  especially  since 
the  railroads  have  begun  electrification 
on  a  tremendous  scale,  it  is  possible  to 
develoj)  the  market  for  electrical  energy 
use  in  the  home  so  as  to  expect  50  per 
cent  of  the  power  companies’  revenue 
from  that  source.  The  report  states: 

“The  average  kilowatt-hour  use  of 
service  in  the  home  in  the  country  as 
a  whole  is  now  less  than  550  per  annum, 
and  many  localities  are  far  from  this 
figure.  Cities  such  as  Detroit  will  soon 
exceed  the  600  mark.  Seattle  reports  in 
excess  of  1.000,  largely  resulting  from 
an  intensified  sale  of  ranges.  One  or 
two  companies  are  reporting  in  excess 
of  1,600  k“\v.-hr.  per  annum  for  average 
home  use,  but  in  this  case  there  is  a 
considerable  range  and  water  heating 
load.  A  recent  survey  shows  only  three 
of  the  twelve  major  time-  and  labor- 
saving  devices  in  general  use  and  only 
one  of  the  seven  principal  health  and 
comfort  devices  in  more  than  one-third 
of  the  3.000  homes  covered.” 

.\n  estimate  has  been  made  that  all 
but  5  per  cent  of  the  wired  homes  are 
etjuipped  with  electric  irons  and  some 
other  small  appliances.  In  spite  of  the 
accepted  popularity  of  radio,  only  55 
I)er  cent  of  the  wired  homes  are  so 
e(|uipped.  leaving  45  per  cent  as  a  poten¬ 
tial  market.  Mr.  Debard  finds  that, 
among  the  other  labor-saving  devices, 
32  per  cent  of  the  market  for  cleaners 
has  not  been  touched,  while  61  per  cent 
of  the  homes  are  without  toasters.  70 
per  cent  without  percolators,  87  per  cent 
without  refrigerators.  04  per  cent  with¬ 
out  ranges.  06  per  cent  without  oil 
burners  and  07  per  cent  without  water 
heaters. 

It  is  e.stimated,  without  taking  into 
account  new  developments  in  the  elec¬ 


trical  field,  that,  based  on  reasonable  and 
satisfactory  rates,  there  is  a  possibility 
of  an  average  annual  gross  income  per 
wired  home  of  $174,  This  would  be 
divided  as  follows: 

Lighting  . $24 

Miscellaneous  service .  15 

Refrigerator  .  30 

Range  .  45 

Water  heating  .  60 

T 

Canada  May  Exclude 
Russian  Coal 

Canad.a  i.ntends  to  raise  the  tariff 
duty  on  electrical  apparatus,  according 
to  present  indications.  This  is  in  accord 
with  Premier  Bennett’s  policy  to  develop 
home  industries.  There  is  a  strong 
likelihood  also  that  an  embargo  will  be 
placed  on  Russian  coal,  lumber  and  pulp- 
wood.  Conflicting  reports  appear  as  to 
the  effectiveness  of  the  Canadian  tariff 
policy  to  date.  Dominion  Bureau  of 
Statistics  figures  do  not  reflect  any 
radical  increase  in  home  production  yet. 

T 

General  Electric  Pension 
Plan  Helps  Employees 

Every  employee  of  the  General  Elec¬ 
tric  Company  in  Schenectady  who  has 
been  out  of  work  this  winter,  or  even 
on  part-time  employment,  has  been  cared 
for  financially  by  the  company’s  un¬ 
employment  pension  plan,  thus  materi¬ 
ally  lessening  the  burden  of  community 
relief  work,  it  has  been  announced  by 
Carl  W'.  Snyder,  chairman  of  the  May¬ 
or’s  Committee  on  Unemployment  in 
Schenectady. 

In  announcing  that  the  unemployment 
plan  mutually  adopted  by  the  employees 
of  the  General  Electric  Company  and  the 
company  last  summer  has  cared  for  all 
its  own  employees  here,  the  board  of 
administrators  of  the  plan  stated  that 
682  employees  who  have  been  entirely 
laid  off  have  received  a  total  of  $69,987 
in  payments  or  loans  thus  far,  and  that 
1,509  emloyees  on  part-time  employment 
have  received  $38,610  under  the  plan, 
making  a  grand  total  of  2,191  employees 
assisted  and  $108,598  paid  out  up  to 
the  end  of  February.  The  plan  provides 
for  payments  into  the  fund  of  1  per  cent 
of  wages  by  employees,  which  is  matched 


by  an  equal  contribution  by  the  com¬ 
pany  during  normal  periods  of  employ¬ 
ment,  and  during  any  emergency,  such 
as  has  now  been  declared,  all  employees 
whose  earnings  are  50  per  cent  or  more 
of  normal,  including  all  salaried  workers 
from  president  to  office  boy,  contribute 
1  per  cent  to  the  fund,  which  is  also 
matched  dollar  for  dollar  by  the 
company. 

T 

N.  E.  M.  A.  Notes 

The  wiring  materials  division  of  the 
National  Electrical  Manufacturers’  As¬ 
sociation  at  a  recent  meeting  appointed 

F.  C.  Hodkinson,  American  Circular 
Loom  Company,  as  chairman. 

The  refrigeration  division  recently 
made  the  following  appointments  of 
committee  chairmen :  Advisory  com¬ 
mittee,  Louis  Ruthenburg,  Copeland 
Products,  Inc. ;  commercial  practices 
committee,  F.  E.  Smith,  Servel,  Inc.: 
codes  and  ordinances  committee,  M.  C. 
Terry,  Westinghouse  Electric  &  Manu¬ 
facturing  Company;  technical  commit¬ 
tee,  H.  M.  Williams,  Frigidaire  Cor¬ 
poration  ;  non-metallic  sheathed  cable 
section,  J.  H.  Crawford.  General  Elec¬ 
tric  Company;  technical  committee, 

H.  H.  Weber,  General  Cable  Corpora¬ 
tion,  and  resistance  type  furnace  section. 

G.  W.  Tail,  Jr.,  Leeds  &  Northrup. 

At  a  meeting  held  Jan.  22  the  Stand¬ 
ards  committee  approved  standard 
horsepower  and  speed  ratings  for  class 
AHl  squirrel-cage  alternating-current 
elevator  motors  ranging  from  1  hp. 

I, 800  r.p.m.  to  40  hp.  600  r.p.m.  These 
ratings  are  as  follows : 


Horse¬ 

. — ^ — - 

— ^ — -Spe© 

d,  R.p.m.- 

- - 

— . 

power 

1 

1,800 

1.200 

2 

1.800 

1,200 

3 

1.800 

1,200 

5 

1.800 

1,200 

900 

7J 

1.800 

1,200 

900 

720 

10 

1,800 

1,200 

900 

720 

600 

IS 

1,200 

900 

720 

600 

20 

1,200 

900 

720 

600 

2S 

1,200 

900 

720 

600 

30 

900 

720 

600 

40 

900 

720 

600 

At  the 

same 

meeting  several 

rules  on 

operation  of  polyphase  motors  on  50 
cycles  were  approved.  The  standard 
50-cycle  voltages  which  were  adopted 
are  110,  220,  440,  550  and  2,200.  The 
following  rule  on  heating  was  approved: 

The  60-cycle  polyphase  motor  when  oper¬ 
ated  on  50  cycles,  at  the  maintained  volt¬ 
ages,  i.e.,  110,  220,  440,  550  and  2,200, 
will  operate  without  injurious  heating  and 
in  no  case  is  the  temperature  rise  to  exceed 
50  deg.  C. 

A  standard  was  also  adopted  stating 
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that  there  shall  be  no  change  in  the 
horsepower  rating  of  the  60-cycle  poly¬ 
phase  motor  when  operated  on  50-cycle 
circuits  at  the  maintained  voltage  in 
either  the  squirrel-cage  or  wound-rotor 
types  and  in  accordance  w'ith  the  above 
rule. 

T 

Westinghouse  Sales  Billed 
Down  16.6  per  Cent 

The  annual  REPOkT  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  for  1930  shows  a  reduction  of 
16.6  per  cent  in  ^ales  billed,  from 
$216,364,588  to  $180,283,579.  Net  man¬ 
ufacturing  profit  declined  from  $21,- 
992,6(n  in  1929  to  $8,312,461  last  year, 
although  cost  of  sales  was  reduced 
substantially. 

Reduction  in  sales  and  income  in 
1930  reflects  removal  of  manufacture 
of  radio  sets  and  tubes,  as  well  as 
decrease  in  general  business.  The  net 
earnings  per  share  were  $4.45.  As  of 
December  31,  1930,  unfilled  orders 
amounted  to  $40,208,181,  which  com¬ 
pares  with  $62,025,399  for  the  preceding 
year. 

▼ 

New  York  Metal  Prices 

March  4.  1931  March  II,  1931 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. . . . 
Lead,  Am.  S.  &  R.  price 

10} 

4  60 

10 

4} 

.Antimony . 

7 

7i 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

4  40 

4.35 

Tin,  Straits . 

26.75 

27.  15 

Aluminum,  99  per  cent. 

23.30 

23.30 

company  having  exploited  the  sale  of 
Ajax-Wyatt  and  Ajax-Northrup  equip¬ 
ment  throughout  the  British  Empire  and 
in  France  and  Belgium. 

Electric  Resistance  Furnace  Company 
will  be  associated  with  the  Ajax  Elec¬ 
tric  Company,  Inc.,  in  this  new  project. 

Ajax  Ehectrothermic  Corporation,  the 
division  of  the  Ajax  Metal  Company 
which  manufactures  and  exploits  the 
Ajax-Northrup  high-frequency  coreless 
induction  method  of  heating,  has  from 
the  beginning  operated  as  a  separate 
company,  but  is  largely  controlled  by  the 


Ajax  Metal  Company.  The  Ajax 
W  yatt  division,  which  has  manufactured 
and  exploited  the  Aja.x- Wyatt  sub¬ 
merged  resistor  induction  type  furnace, 
has  up  to  this  time  operated  merely  as 
a  department  of  the  metal  company.  It 
is  now  intended  to  divorce  the  Ajax- 
Wyatt  electric  furnace  division  and  ac¬ 
cordingly  a  separate  company,  under  the 
name  of  Ajax  Electric  Furnace  Corpo¬ 
ration,  has  been  incorporated  and  organ¬ 
ized  for  the  purpose  of  carrying  on  the 
activities  in  the  line  of  submerged  re¬ 
sistor  induction  electric  furnaces. 


T  T  T 


Radio  Sets  Smaller, 

but  Volume  Increasing 


To  Develop  Equipment 
For  Resistance  Heating 

A  .NEW  COMPANY  has  been  organized 
to  develop  and  exploit  electric  resistance 
heating  equipment  to  be  known  as  the 
.Ajax  Electric  Company,  Inc.  The 
Electric  Resistance  Furnace  Company, 
subsidiary  of  the  Electric  Furnace  Com¬ 
pany,  Ltd.,  of  Great  Britain,  has  de¬ 
veloped  an  extensive  line  of  electric 
resistance  heating  equipment  which  the 
new  company  intends  to  exploit  here. 

Electric  Furnace  Company,  Ltd.,  with 
headquarters  in  London,  has  been  asso¬ 
ciated  with  the  Ajax  Metal  Company 
and  with  the  Ajax  Electrothermic  Cor¬ 
poration  for  a  great  many  years,  that 

Average  retail  selling 
price  per  radio  set^ 

J6.00  i60  / 


The  radio  industry  sold  a  total  of 
3,706,900  receiving  sets  in  1930 — 
only  half  a  million,  or  14  per  cent,  less 
than  the  year  before.  But  its  1930 
dollar  volume  in  set  sales  dropped  from 
$525,000,000  in  1929  to  $302,529,500  in 
1930,  a  reduction  of  45  per  cent.  Tube 
sales  fell  off  25  per  cent.  Taking  all 
products,  the  industry  as  a  whole  sold  a 
grand  total  of  $500,951,500  in  1930,  as 
compared  with  $842,548,000  in  1929,  a 
reduction  of  about  40  per  cent,  accord¬ 
ing  to  Radio  Retailing. 

Meanwhile  average  prices  of  radio 
sets  have  decreased  sharply.  Whereas  the 
average  radio  set  sold  in  1928  for  $115 
and  in  1929  for  $110,  the  1930  average 
set  price  was  only  $81.50,  reflecting  the 
influence  of  the  1,130,400  midgets  which 
made  up  45  per  cent  of  the  1930  set 
volume.  This  ratio  of  midgets  to  large 
sets  is  growing,  and  based  on  the  de¬ 
mands  now  observed  midget  sets  may 
make  up  75  per  cent  of  1931  volume. 

A  new  price  level  for  radio  sets  has 
been  topped,  and  this  should  be  utilized 
to  swell  sales.  But  price  alone  will  not 
builda  substantial  radio  industry.  Quality 
and  tone  value  and  right  distribution 
policies  and  practices  all  along  the  line 
are  essentials  in  facing  the  new  situa¬ 
tion.  A  sound  industry  makes  profits, 
and  profits  have  been  a  missing  factor 
during  the  past  year  in  receiver  manu- 


facture.  Indeed,  so  far  as  our  editors  can 
determine,  not  a  single  radio  manu¬ 
facturer  (except  those  having  other  lines 
of  operation  besides  radio)  made  any 
profit  during  1930.  This  is  the  deplorable 
but  insistent  fact. 

Radio  today  stands  at  the  crossroails. 
The  trends  and  developments  of  the  ne.xt 
ten  monthsi  will  indicate  the  future. 

Retail  Radio  Sales 


Product 

Coniioles  and  midget  re¬ 
ceivers. 

Radio-phonograph 

combinations 

Tubes. 

Speakers  (excluding 
those  already  in  re¬ 
ceivers). 

.4-B-C  (dry)  batterieo.  , 

A-B  power  units,  storage 
batteries  and  chargers. 

Other  accessories. 

Parts  (not  tg)  manufac¬ 
turers). 

•Automobile  -  radio  sets 
and  combinations. 

Parts. 

Accessories  (inc  tubes). 
Total  sales  for  year. . 
♦Estimated. 


1929  1930 

4,200,000  3,672.400 

$525,000,000  $296,010,000 
238,000  155,400 

$67,068,000  $34,188,000 
69,000,000  52,000,000 

$172,500,000  $119,600,000 

800  000 

$16. 000,’ 000  $3,500,000 
$30,530,000  $21,514,000 


$14,350,000 

$9,600,000 

$7,500,000 


$6,920,000 

$6,700,000 


$7,500,000  *$6,000,000 
4,519,500 
$592,068,000  $332,198,000 
7,500,000  6.000.000 

242,980,000  158,234,000 

$842,548,000^$500,95l,500 


J, 200,000, 


4,200, OOOj 


^9,000,000  ^J0C,900 


52,000,000 


Annual  radio 
and  tube 
sales 


$1.93  _ _j;  - 

price  of  tubes 


[$?50  $2.301 
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Market  Conditions 

MKDIUM-SIZED  jobs  in  large  volume  feature  the  week’s 
business  on  the  Pacific  Coast.  Power  apparatus  is  moving 
in  larger  volume,  although  specialized.  Larger  apparatus 
and  motor  sales  have  declined  from  the  recent  high  level.  A  fair 
volume  of  business  with  a  definite  upward  trend  is  noted  in  the 
Southwestern  district. 

- Contracts  awarded  for  equipment  in  the  Eastern  district  are 

on  a  heavier  and  more  substantial  basis  than  was  anticipated  a  few 
weeks  ago.  Government  projects  are  adding  a  healthy  impetus. 

T  T  T 


EASTERN 

— Electrical  equipment  is  strknng 
hard  to  dcvclof'  a  liz’cly  step  in  the 
Neze  York  market  and  is  sneceed- 
ing  far  better  than  anticipated  a  fezv 
zeeeks  ago.  Contract  azvards,  the 
actual  pulse  of  conditions,  are  nozv 
on  a  heavier  and  more  substantial 
basis  than  at  any  time  since  the  first 
of  the  year. 

— With  the  official  opening  of  the 
spring  season  at  hand,  the  cus¬ 
tomary  impulse  is  being  giz'cn  to 
incoming  inquiries,  and  these  are 
shozving  a  better  stride  both  for  cen¬ 
tral  station  and  industrial  accounts. 
Other  lines  are  holding  up  zvell,  in¬ 
cluding  marine  business  and  elec¬ 
tric  traction.  Goz'crnment  projects 
are  giz'iug  good  impetus  to  the  sit¬ 
uation  and  the  largest  gross  pur¬ 
chases  of  many  months  arc  due 
from  that  quarter. 

\  central  station  in  Xew  Jersey  has 
closed  with  a  Xew  York  manufacturer 
for  a  $240.()(K)  contract,  divided  into 
transformers,  costing  $180,(KX),  and  oil 
circuit  breakers  and  accessories,  total¬ 
ing  $60,(K)().  .‘Vnother  power  company 
in  South  Jersey  has  placed  a  cable  order 
aggregating  $40.(KK),  with  a  Xew  York 
maker.  Pacific  Coast  city  has  given 
an  electric  meter  award  to  an  Illinois 
manufacturer  to  an  amount  of  $1(X),000, 
covering* a  «|uantity  of  units  over  a 
period  of  months.  The  Lhiiversal  Motor 
Comiiany,  Oshkosh.  Wis..  has  tendered 
a  low  bid  to  the  Department  of  Com¬ 
merce.  Washington,  for  furnishing  from 
100  to  150  small  2|-kw.  engine-generator 
units  at  $410  each.  Westinghouse  Elec¬ 
tric  &  .Manufacturing  Company  will  fur¬ 
nish  transformers  and  accessory  ecpiip- 
ment  for  an  outdoor  power  substation  at 
East  Springfield,  Mass.,  for  the  United 
Electric  Light  Company. 

J.  G.  Brill  Company  has  secured  a 
contract  for  five  gasoline-electric  motor 
cars  for  Cuba  destination,  and  one  addi¬ 
tional  set  of  eejuipment  for  a  sitnilar  car 
for  the  same  railroad.  A  Xew  York 


manufacturer  of  signaling  and  electric 
interlocking  equipment  has  secured  sev¬ 
eral  important  contracts  from  Eastern 
and  Western  railroads,  insuring  a  higher 
rate  of  plant  operations  for  a  number 
of  weeks  to  come.  The  General  Elec¬ 
tric  Company  has  taken  an  important 
contract  for  marine  equipment  for  four 
twin-screw  e.xpress  liners  for  the  Pan¬ 
ama  Mail  Steamship  Company,  totaling 
close  to  $1,735,000,  and  representing  a 
record  commitment  for  this  account  for 
some  time  past ;  each  vessel  will  be  pro¬ 
pelled  by  two  6,000-hp.  geared  turbines, 
with  electrified  au.xiliary  apparatus  from 
two  500-kw.  generators.  The  liners  are 
being  built  by  the  Federal  Shipbuilding 
&  Dry  Dock  Company. 

Electric  refrigerator  account  shows 
exceptional  strength.  A  leading  manu¬ 
facturer  is  developing  a  March  produc¬ 
tion  schedule  over  25  per  cent  in  excess 
of  February  output,  with  indications  for 
further  advance  in  April ;  employment 
is  being  given  to  7,500  workers  at  the 
plant. 

CONSTKI'CTION  I’KOJECTS 

Signal  Supply  Officer,  United  States 
Army,  Signal  Section,  Army  Base,  Brook¬ 
lyn,  X.  Y.,  will  receive  bids  until  March  31 
for  eighteen  motor-generators  (Circular 
104)  ;  also,  at  same  time,  for  51,600  ft.  of 
cable  and  48  cable  reels  (Circular  105). 
Consolidated  Gas  Company,  Xew  York, 
has  filed  plans  for  a  service  and  repair 
shop  to  cost  $350,000,  with  equipment. 
Starrett  Investing  Company,  Xew  York, 
plans  multi-story  factory  and  industrial 
building  at  Xewark,  X.  J.,  to  cost  over 
$5,000,000.  United  States  Veterans’  Hos¬ 
pital,  Washington,  D.  C.,  is  taking  bids 
until  April  14  for  veterans’  hospital  at 
Canandaigua,  X.  Y.,  including  refrigerat¬ 
ing  and  ice-making  plant,  electric  equip¬ 
ment  and  system,  etc.  Board  of  Free¬ 
holders,  Hackensack,  X.  J.,  plans  central 
pow’cr  plant  and  administration  building  to 
cost  about  $1,200,000.  Tarentum  Steel  Cor¬ 
poration,  Tarentum,  Pa.,  is  arranging  plans 
for  new  mill  on  local  site  to  cost  over 
$1,(K)0,000,  with  equipment.  Bureau  of 
Yards  and  Docks,  Xavy  Department,  Wash¬ 
ington,  D.  C.,  is  asking  bids  (no  closing 
date  stated)  for  addition  to  assembly  shop 
at  naval  torpedo  station.  Goat  Island.  New¬ 
port.  R.  I.  (Specification  6437),  it  has 
been  announced. 


NEW  ENGLAND 

— During  the  past  week  industrial 
equipment  zvas  in  fair  demand. 
Small  motor  sales  zvcrc  steady.  One 
prominent  manufacturer  reports  a 
good  z'olume  of  orders  for  szeiteh 
and  control  apparatus  and  another 
notes  a  steady  demand  for  scheduled 
materials. 

Heavy  equipment  orders  have  not 
been  substantial  in  the  Xew  England 
district  during  the  past  week.  Electric 
heating  furnaces  are  attracting  interest. 
Recently  an  electric  carburizing  furnace 
was  ordered  for  a  southern  Xew  h'ng- 
land  machine  tool  manufacturer.  Electric 
commercial  refrigeration  equipment  or¬ 
ders  recently  reported  include  units  ag¬ 
gregating  1.600  hp.,  of  which  1.200  hp, 
in  two  units  was  placed  last  week. 
Increased  activity  among  manufacturers 
of  electrical  eciuipment  in  this  district  re¬ 
flects  an  encouraging  trend  during  the 
coming  season.  One  prominent  manu¬ 
facturer  notes  orders  totaling  3,500  elec¬ 
tric  ranges  for  Middle  West  delivery. 
Another  reports  an  increase  in  volume 
of  electric  clock  sales  as  compared  with 
last  year. 

CONSTKl  CTION  rUO-JECTS 

Board  of  Education,  Springfield,  Mass., 
contemplates  a  vocational  school  at  West 
Springfield  to  cost  over  $175,0(X).  Holyoke 
Water  Power  Company,  Holyoke,  Mass., 
contemplates  an  addition  to  water  power 
plant.  Wilcox,  Crittenden  &  Company. 
Middletown,  Conn.,  has  approved  plans  for 
power  plant  extensions  at  marine  hardware 
plant. 

❖ 

SOUTHEAST 

— Activities  i.n  the  electrical  field 
of  the  Southeast  zvcrc  a  bit  more 
brisk  last  zvcck  than  for  several 
zvccks  past,  both  as  regards  orders 
and  inquiries.  Purchases  of  ma¬ 
chinery  by  mills  presage  orders  for 
motor  equipment  and  the  ne.vt  sez’- 
eral  zveeks  should  sec  better  busi- 
ne.zs  in  both  industrial  and  central 
station  lines. 

There  were  ortlered  for  one  of  the 
largest  power  companies  last  week  $21,- 
000  worth  of  circuit  breakers  and  ar¬ 
resters  and  twelve  48-kva,  induction 
voltage  regulators.  One  company’s 
crossarm  and  creosoted  pine  pole  orders 
last  week  aggregated  $9,250.  In  con¬ 
nection  with  a  large  range  campaign  un¬ 
der  way  in  Georgia  an  order  was  placed 
for  $7,550  of  range  switches.  Some 
other  central-station  orders  were  for 
$4,450  of  b.'ire  and  weatherproof  copjier 
wire,  $2,650  worth  of  metering  e(|uip- 
ment  and  $1,8(X)  worth  of  distribution 
transformers. 

CONSTRI  CTION  PROJF.CTS 
Pittsburgh  Plate  Glass  Company,  Pitts¬ 
burgh,  Pa.,  plans  extensions  and  improve¬ 
ments  in  plant  at  Clark.sburg,  W.  Va..  to 


518 


ELECTRICAL  WORLD— .I/qrr/i  f-f.f^el 


cost  close  to  $100,000.  Livingston,  Tenn., 
plans  installation  of  engine-generator  unit 
at  municipal  power  plant.  American  Atlas 
Corporation,  Port  Wentworth,  Ga.,  plans 
rayon  mill  to  cost  over  $100,000.  Dr.  Pep¬ 
per  Bottling  Company,  Dallas,  Tex.,  plans 
plant  at  Birmingham,  Ala.,  to  cost  close  to 
$80^000. 

PACIFIC  COAST 

— Present-day  ordering  largely  con¬ 
sists  of  job  material  now  being 
placed  but  long  held  in  abeyance. 
IViring  and  power  apparatus  staples 
are  moving  better,  though  still  far 
below  normal.  Power  apparatus 
business  is  good,  though  mostly 
specialised. 

— .A.  favorable  indication  is  the 
amount  of  mediion-sised  jobs,  which 
are  well  scattered,  with  school,  hos¬ 
pital  and  small  theaters  predond- 
nating. 

Ten  schools,  averaging  $200,000  each, 
are  being  figured  on  this  week  in  a  50- 
niile  radius  in  central  California.  The 
outstanding  news  of  the  w’eek  covered 
a  $45,000,000  award  to  a  San  Francisco 
associated  group  for  the  Boulder  Dam 
construction.  Of  major  importance,  too, 
is  the  power  construction  scheduled,  in¬ 
cluding  a  $17,000  order  for  General 
Electric  switchgear  equipment  for  Hol¬ 
lister  ;  three  4,000-kva.  (^meral  Electric 
transformers,  valued  at  $25,000,  for 
Oakland;  $110,(X)0  w-orth  of  substations 
for  the  Peninsula  district  near  San 
Francisco,  including  the  towns  of  Mills- 
brae,  Los  Gatos  and  Redwood  City,  plus 
a  $250,000  estimate  for  changes  and  re¬ 
locations  around  Redwood  City  and  a 
$50,000  expenditure  for  poles  and  trans¬ 
formers  near  San  Jose;  a  120-kva. 
capacitor  for  correcting  the  power  fac¬ 
tor  on  a  Northeast  bay  irrigation  dis¬ 
trict;  an  inquiry  for  $15,000  worth  of 
transformer  network  protectors  for  a 
San  Francisco  building;  an  order  for 
$20, (XX)  worth  of  Westinghouse  trans¬ 
formers  for  Los  Angeles,  with  potential 
business  for  $40,000  more;  $13,000 
worth  of  poles,  sizes  40  to  60  ft.,  for 
Glendale;  half  a  carload  of  trolley  wire 
for  San  Francisco;  600  poles  and  42 
miles  of  light  copper  wire  for  an  Im¬ 
perial  Valley  telephone  system,  and  large 
garages  for  power  company  fleets  in 
several  cities.  Major  industrial  con¬ 
struction  announced  several  excellent 
projects,  such  as  the  removal  of  the 
"Hotpoint”  range  plant  from  Chicago 
to  Ontario,  Calif.,  and  a  $3,500,000  cop¬ 
per  milling  and  concentrating  plant  for 
San  Bernardino  County,  which  will  be 
the  first  unit  of  a  $15,000,000  in¬ 
stallation. 

Further  decreases  in  sales  of  motors 
and  apparatus  in  Seattle  and  the  Puget 
Sound  district  were  noted  last  week. 
Orders  reported  include  one  automatic 


reclosing  23-kv.  oil  circuit  breaker  for 
the  Pacific  Power  &  Light  Company; 
about  $2,000  worth  of  miscellaneous 
switchgear  and  40  transformers,  from 
10  kw.  down,  to  several  central  stations; 
25  motors  from  30  hp.  down  to  dealers 
in  eastern  Washington  orchard  districts ; 
ten  from  25  hp.  down  to  a  sawmill  and 
about  twenty  to  miscellaneous  sources, 
the  latter  ranging  from  100  hp.  down. 
Specifications  were  written  by  the  city 
of  Seattle  for  a  7,500  kv.  transformer 
for  South  End  substation  and  the  city 
‘of  Tacoma  is  considering  opening  bids 
for  furnishing,  installing  and  testing 
miscellaneous  piping  material  in  steam 
plant  auxiliary  No.  2.  Tacoma  is  also 
taking  bids  until  March  21  for  one 
deep-well  pump,  motor  and  accessories. 

CONSTKl’CTION  PROJECTS 

Mexican  Central  Airways,  Long  Beach, 
Calif.,  plans  aviation  terminal  to  cost  $150,- 
000,  with  electric  lighting  system  approxi¬ 
mating  $60,0(X).  Tustin  Hills  Citrus  Asso¬ 
ciation,  Tustin,  Calif.,  will  build  precooling 
plant  to  cost  $90,000.  Navy  Department, 
Washington,  D.  C.,  plans  naval  radio  sta¬ 
tion  at  Astoria,  Ore.,  to  cost  $50,000. 
Columbia  River  Power  Company,  Seattle, 
Wash.,  contemplates  hydro-electric  power 
plant  near  Stevenson,  capacity  about  30,000 
hp.,  to  cost  over  $2,000,000.  Utah  Power 
&  Light  Company,  Salt  Lake  City,  Utah, 
contemplates  steam-operated  electric  power 
plant  to  cost  over  $5()0,000.  Public  Service 
Company  of  Colorado,  Denver,  Colo.,  plans 
addition  to  steam-operated  power  plant  at 
Valmont,  Colo.,  to  cost  over  $1,000,000. 

❖ 

SOUTHWEST 

— Conditions  in  the  electrical  indus¬ 
try  still  have  the  favorable  tone  of 
the  last  few  weeks.  Industrials  are 
buying  apparatus  for  replacements 
and  extensions  in  good  volume  and 
utilities  are  breaking  into  1931  bud¬ 
gets  for  purchase  of  pole  line  ma¬ 
terials. 

Orders  placed  by  two  of  the  large 
distributing  companies  for  crossarms 
aggregated  $50,000.  One  of  the  steam 
railw’ay  systems  bought  line  construc¬ 
tion  hardware  amounting  to  $25,000.  A 
power  company  in  southern  Missouri 
ordered  poles  and  hardware  to  cost 
$7,000.  A  contract  was  placed  for 
“white-way”  equipment  totalling  $1,500. 
An  Oklahoma  company  contracted  for 
switching  equipment  for  an  out-of-doors 
substation  approximating  $20,000.  A 
contract  was  placed  for  electrical  equip¬ 
ment  on  a  large  Mississippi  dredge  boat 
reaching  $60,000;  another  contract  was 
for  a  1,000-hp.  turbine  with  reduction 
gear  for  driving  a  centrifugal  pump 
valued  at  $20,000. 

CONSTRUCTION  PROJECTS 

National  Air  Transport.  Inc.,  Chicago, 
Ill.,  plans  hangar  and  other  facilities  at 
municipal  airport,  Kansas  City,  Mo.,  to  cost 
$85,000;  Marquette  Cement  Manufacturing 


Company,  St.  Louis,  Mo.,  plans  extensions 
and  improvements  in  mill  at  Cape  Girar¬ 
deau,  Mo.,  including  power  equipment,  to 
cost  over  $125,000.  Sun  Ray  Oil  Com¬ 
pany,  Sunray,  Tex.,  plans  oil  refining  plant 
to  cost  $350,000.  Central  Power  &  'Light 
Company.  San  Antonio,  Tex.,  plans  66,()00- 
volt  transmission  line  from  San  Benito  to 
Brownsville,  Tex.,  and  vicinity.  Taylor 
Refining  Company,  Tyler,  Tex.,  plans  oil 
refining  plant  to  cost  $300,(X)0. 

❖ 

MIDDLE  WEST 

— V'ery  little  change  in  general 
business  conditions  is  obserz'ed  from 
week  to  iveek  in  the  Middle  IPest 
section.  However,  a  feeling  of  con¬ 
fidence  is  returning  and  is  mani¬ 
fested  generally.  The  volume  of 
business  is  holding  up  fairly  well 
and  the  prospeets  for  future  business 
appear  more  promising. 

Major  activities  show  an  improve¬ 
ment  of  their  positions,  particularly  in 
the  automotive  industry.  Railroads  are 
placing  a  considerable  number  of  eejuip- 
ment  orders  for  rolling  stock  and  rails, 
while  maintenance  purchases  have  in¬ 
creased  slightly.  The  various'  utility 
companies  are  proceeding  normally, 
with  about  an  even  schedule  of  con¬ 
struction  and  extension  work.  A  con¬ 
siderable  amount  of  cable  and  apparatus 
is  on  inquiry  at  this  time  and  the 
demand  for  equipment  is  slightly  greater. 
Some  of  the  interesting  items  placed 
this  week  include  eighteen  6(M)-amp., 
15-kw.,  single-pole,  single-throw,  wheel- 
mounted,  .solenoid-operated  oil  circuit 
breakers,  one  system  type  storage  bat¬ 
tery  to  cost  approximately  $160,000, 
construction  of  substation,  ^5,000,  and 
addition  to  present  structure  to  cost 
$50,000. 

Jobbers’  sales  are  somewhat  better. 
There  has  been  a  fair  detnand  for  most 
appliances,  with  a  particularly  good 
demand  noted  for  electric  clocks  and 
percolators,  one  jobber  placing  a  single 
order  for  percolators  to  cost  $25,0(K). 

CONSTRI  CTION  TROJECTS 

Ashland,  Wis.,  plans  airport  lighting  sys¬ 
tem.  United  States  Engineer  (Office,  De¬ 
troit,  Mich.,  will  receive  bids  until  March 
26  for  six  current  transformers,  three 
potential  transformers  and  one  three-ele¬ 
ment  integrating  watt-hour  meter  .(Circular 
41).  United  States  Lake  Survey  Office, 
Detroit,  Mich.,  will  receive  bids  until  March 
19  for  one  refrigerating  plant  (Circular 
12).  Consumers  Pow’er  Company,  Jack- 
son,  Mich.,  plans  extensions  and  improve¬ 
ments  in  lines,  substations,  etc.,  at  Hay 
City  and  vicinity,  to  cost  $372,000,  and  for 
similar  work  in  Owosso  district,  including 
new  meter  building,  to  cost  $325,000.  State 
School  for  Feeble-Minded,  Grafton,  N.  D., 
is  securing  appropriation  of  $150,(XK)  for 
power  plant  at  institution.  Grand  Island. 
Neb.,  plans  airport  lighting  system.  Iowa 
Southern  Utilities  (Tbmpany,  Centerville, 
Iowa,  plans  extensions  in  transmission  lines 
in  Union,  .Adair  and  other  counties. 
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New  Equipment  Available 


Device  Locates  Hidden 
Ducts  and  Outlets 


Pnl\/nln;4«£>  K^nfnr  '^Its  d.c4  500  volts  a.c.  and  600  volts  under  the  floor 
'  d.c.  and  a.c.  Fusible  switches  above  the  accurately  locate 

I  Oasoline  Vapor  600-amp.  sizes  may  be  furnished,  but  duct  Divinator,” 
should 'be  made  the  subject  of  negotia-  the  National 
IN  either  polyphase  or  tion. '*  All  fusible  switches  are  made  Electric  Prod- 
sign  with  a  totally  in-  fusible  at  the  hinge  end  and  single-  u  c  t  s  Corpora- 
a  totally  inclosed  fan-  throw  only.  tion,  Pittsburgh, 

s  been  announced  by  the  The  d.c.  and  a.c.  ratings  are  the  same  The  divinator  is 
ic  Motor  Company,  for  switches  up  to  and  including  8(X)  employed  where 
The  motor  bears  the  amp.  The  comparative  ratings  for  existing  outlets 
Underwriters’  Labora-  switches  above  800  amp.  are  shown  in  are  hidden  by 
1,  group  D.  This  classi-  the  following:  Direct  current,  1.2(K),  linoleum  or 
se  in  gasoline  vapor  and  1,600,  2,000,  3,000,  4,000  and  6,000  ;  25  other  floor  cover- 
lacquer  solvent  and  air  cycles,  1,100,  1,400,  1,800,  2,500,  3,400  ing  or  buried  in 
and  4,400;  also,  60  cycles,  1,100,  1,200,  concrete.  The 
;  motors  are  of  squirrel-  1,600,  2,200,  2,800  and  4,000.  ear  readily  rec- 

Some  of  the  distinctive  features  are :  ognizes  the  char- 
Blade  stops  on  break  jaw  that  cannot  acteristic  sounds 
tkmm  ^  interfere  with  orooer  contacting:  iaws  iitade  by  the 


mechanism  a  s  I 
the  instrument  is 
carried  along  the  ^ 
floor.  When  the 
divinator  Crosses 

“Nepcoduct,”  a  definite  sound  is  trans¬ 
mitted  to  the  headset  and  when  the  in¬ 
strument  is  over  an  outlet,  another 
definite  sound  is  made. 


Risht-Ansle  Shaft-Typ< 
Geared-Head  Motor 


SU  to  10  hp.,  polyphase,  with 

mgeable  frames  for  the  same  /xnCnOr  ^OmOinCS  \>on€ 

iver  and  speed  in  different  types  Expanding  Types 

mt,  has  been  announced  by  the  / 1- 

Electric  Company,  Dayton,  A  “Groundlock”  anchor,  a  new  type 
Standard  ratios  on  which  prompt  which  combines  the  principles  of  both 
is  obtainable  are  8:1,  12:1,  the  cone  and  the  e.xpanding  types  of 
1:1,  30:1,  36:1,  48:1,  60:1  and  anchor  and  is  claimed  to  be  superior  to 
Practically  any  ratio  between  either  in  respect  to  holding  power  and 
n  and  maximum  can  be  obtained  creepage,  has  been  announced  by  the 

Illinois  Solderless  Connector  Com¬ 
pany,  Chicago.  The  anchor  has 
a  cone  of  heavy  steel  plate  cut 
into  six  formed  segments.  These 
segments  fold  compactly  to  per¬ 
il  mit  the  cone  to  be  placed  in  a 
H  small  hole.  A  cast-iron  spreader 
u  is  used  to  expand  the  cone,  d'he 
anchor  is  expanded  by  turning 
r  the  rod  until  a  spacer  prevents 
further  turning.  When  the  anchor 
is  fully  e.xpanded  45  per  cent  of 
the  cone  is  out  in  solid  earth.  As 
tension  is  applied  to  the  anchor 
the  whole  cone  transmits  the  force 
outward  at  an  angle  perpendicular 
to  the  surface.  The  upper  portion  of 
the  cone  forces  the  fill  out  against  the 
sides  of  the  hole  and  the  lower  portion 
transmits  the  force  directly  into  the 
solid  ground  surrounding  it. 

It  is  claimed  that  the  anchor  is  very 
easy  to  install  and  that  no  special  tools 
are  required  in  order  to  prepare  it  for 
operation. 


Knife  Switches  Have  Wide  \  .  M 

Marsins  for  Overloads  ll 

A  LINE  OF  as  type  AL 

knife  designed  to  meet  the 

of  the  National  Elec- 
trical  Code  and  the  National  Board  of 
Fire  Underwriters,  is  announced  by  the 

Westinghouse  Electric  &  Manufactur-  L _ 

ing  Company. 

The  knife  switches  should  be  so  at  an  increase  in  price  and  extended 
selected  that  the  rated  capacity  is  at  delivery. 

least  equal  to  the  combined  one-hour  The  motors  are  equipped  with  anti¬ 
overload  rating  of  the  connected  load,  friction  bearings  throughout,  with  pre- 
Capacities  range  from  30  to  6,000  amp.  cision  ball  bearings  on  the  motor  shaft 
inclusive,  rear  connected,  and  30  to  600  and  selected  roller  bearings  on  the  slow- 
amp.  inclusive,  front  connected.  The  speed  shaft.  This  construction  permits 
switches  are  made  fusible  and  non-  of  mounting  in.  any  position  without 
fusible  nlain  and  (juick-break,  for  250  change  in  construction. 
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